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(57) Abstract: An agent having 
a greater half-life than naturally 
produced albumin in a patient 
with NS, the agent comprising 
an albumin-like first polypeptide 
bound to a second polypeptide, 
wherein the second polypeptide, 
when bound to the albumin-like first 
polypeptide is therapeutically inert 
and wherein if the agent consists of 
two albumin molecules, then they 
are covalently joined to one another 
other than solely by means of one or 
more cysteine-cysteine disulphide 
bridges. 
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AGENT* 

The present invention relates to an agent for treatment of renal disorders ar*_d 
associated conditions, methods and means for producing the agent and uses 
of the agent in treatment of renal disorders and associated conditions. Moire 
5 particularly the present invention relates to modified albumin having a 
lower rate of excretion from the blood of a patient with nephrotic syndroirxe 
than naturally produced albumin. 

Nephrosis is a disease of the kidneys characterised by hypoalbuminemia, 
hypercholesterolemia and oedema. Nephrotic syndrome (NS) is marked by 
lO severe leakiness of the glomerular filtration system, resulting in massive 
losses of plasma proteins (Peters, 1996, ^411 About Albumin: Biochemist^, 
Genetics and M^edical Applications, Academic Press, Inc., San Diego, 
California). 

It has been shown that a normal glomerular barrier prevents albuminuria 
is (the presence of albumin in the urine) by a combination of charge- and size- 
selective properties and that impairment of both of these properties is 
required to account for observable levels of proteinuria in the nephrotic 
subjects studied CBlouch et al, 1997, Am- J. Physiol, 273(3 Pt 2): F430- 
437). Proteins under 78 lcDa in size are particularly susceptible to 
20 proteinuria in patients with NS (Peters, 1996, op. cit.) 

Human serum albumin (HSA) is typically about 66 kDa in size. In patients 
with NS the daily loss of albumin typically increases from about 1 Omg to L - 
8g, although it can be as high as 17g (Peters, 1996, op. cit). An incidental 
finding in NS is a high proportion of albumin S-S-bonded dimers in uritus 
25 samples that have been stored frozen (Birt\vhistle and Hardwicke, 1985, Clirz. 
Chim. Acta, 151 9 41-48). Increased cateibolism within the renal tubule^s 
(Kaysen and Bander, 1990, Am. J. Nephroid 10 (Suppl. 1), 36-42) adds to th<s 
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albumin loss, so that the half-life of albumin in the plasma drops from 19 days 
to about 4 days (Jensen et al, 1967, Clin. Set, 33, 445-457). 

Low serum albumin levels can lead to increased blood lipid content. 
Hypoalbuminemia has been shown to be an important trigger factor in the 
elevation of serum lipoprotein (a) levels, which can promote atherosclerotic 
cardiovascular disease, particularly in patients with NS (Yang et al, 1997, Am. 
J. Kidney Dis. y 30(4):507-513). Since hyperlipidemia is characteristic of NS 
and parallels the amount of albumin lost, it has been suggested that the paucity 
of albumin as an acceptor of long chain fatty acids from lipoprotein lipase 
action may play a role in hyperlipidemia (Peters, 1996, op.cit.). 

Typically 30-50% of patients respond by increased albumin synthesis, usually 
by 30-40% from a normal rate of 13-14g/day, although increases can be as 
high as 27g/day (Peters, 1996, op. cit). In keeping with ttie dependence of 
albumin synthesis on the amino acid supply, a high protein intake has been 
suggested as a treatment for NS (Peters, 1996, op. cit). Conversely, a low 
protein diet has also been considered in the treatment of TsTS (Palmer, 1993, 
Am J Med Sci^ 306(1): 53-67; Kaysen, 1998, Miner. Electrolyte Metab., 24: 
55-63) and was recently demonstrated to reduce proteinuria and increase 
serum albumin, levels in nephrotic patients (Giordano et al, 2001, Kidney Int., 
60(1): 235-242). 

Other treatments have also been proposed for NS. Albumin infusions have 

been shown to increase plasma volume in severely nephrotio patients but the 

effect is of short duration, the albumin being immediately eliminated renally 

(Kuhn et al y 1998, Kidney Int. Supply 64: S50-53), whereas a 

coadministration of albumin and tihe loop diuretic, furosexnide, have been 

demonstrated to be more effective in the treatment of nephrotic oedema 

(Bircan et al, 2001, Pediatr. Nephr&L, 16(6): 497-499). It was concluded that 

coadministration of human albumin potentiates the action of fiirosemide in 

patients with NS, but only modestly (Fliser et al, 1999, Kidney Int., 55(2): 

2 
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629-634-). Furthermore, it has been shown that recombinant HSA (rHSA) can 
be used as an equivalent to for HS-A prepared from human plasma in therapy 
with forosemide-resistant NS (Tsulkada et al, 1998, Gen. ^Pharmacol, 31(2) : 
209-214). 

Other suggested therapies include the use of angiotensin-converting enzyme 
(ACE) inhibitors to reduce proteinxiria in NS (Bakris, 19S>3, Postgrad. Med.^ 
93(5): 89-100), prednisolone, cyclophosphamide, chlorambucil anc3 
hydrochlorothiazide for the treatment of primary glomerular diseases 
associated with NS (Kuhn et al, 1 998, Kidney Int. Supply 64: S50-53) and 
the treatment of nephrotic patients who have a serum albitmin level of under: 
20 g/litre by routine anticoagulation (Kuhn et al, 1998, ojp. cit.). It has also 
been suggested that extensive hyperlipidemia in severe INS can be treated 
with H]VXG-CoA reductase inhibitoxs (Kuhn et al, 1998, ojd. cit). 

Against this background, it is an object of the present invention to provide^ 
an agent for the treatment of renal conditions, such as NTS, by providing a_ 
modified albumin that has an improved (ie, greater) half-life than naturally 
produced albumin. 

Fusions of albumin are known iix the prior art. In fact, albumin is well 

known to be suitable for use as a carrier of other proteins due to its long 

half-life and relative lack of biological activity. Thus, the prior art describes 

albumin fusions with therapeutically active proteins wherein the fusion has 

the effect of improving the half-life of the therapeutically active proteins, 

but not the half-life of the albumin. For example, in WO €1/05826, there is 

provided a chimeric polypeptide containing segments of serum albumin and 

fragments of biologically active heterologous peptides., the biologically 

active heterologous peptides being, for example, receptor activators, 

antigens > or peptides able to interact with a membrane ox ion channel and 

being less than 40% identical to the; albumin to which it is fused. Moreover, 

WO 01/05826 teaches that the chimeric polypeptide provided therein has a 

3 
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half-life that merely approach.es, rather than exceeds, the half-life of 
unfused serum albumin. 

US 6, 165,470 provides hybrid macromolecules characterised by the fact 
that they carry either the active domain of a receptor for a virus, or the 
5 active domain of a molecule which can bind to a virus, ox the active domain 
of a molecule able to recognise the Fc fragment of immunoglobulins bound 
to a virus, or the active domain of a molecule able to bind to a ligand that 
intervenes in a pathologic process, coupled to albumin or a variant of 
albumin. These hybrids are formed in order to increase the half-life of the 
10 active domain. 

WO 99/66054 provides erythropoietin analogue-HSA. fusion proteins 
hav-ing erythropoietin biological activity. WO 00/69900 provides for the 
protection of endogenous therapeutic peptides from peptidase activity 
through conjugation to blood components in order to increase the half-life 
15 of the therapeutic peptides. WD 00/69900 prefers to use albumin as a 
carrier for the therapeutic peptides. 

Accordingly, a first aspect of the present invention provides an agent having 
a greater half-life than naturally produced albumin in a patient with NS, the 
agent comprising an albumin-like polypeptide bound to a second 

20 polypeptide wherein the second polypeptide is therapeutically inert, at least 
when bound to the albumin-like first polypeptide, and wlierein if the agent 
consists of two albumin molecules, then they are covalently joined to one 
another other than solely by means of one or more cysteine-cysteine 
disxzlphide bridges. In other words, the agent of the first aspect of the 

25 invention is not an albumin S-S-bonded dimer as described in Birtwhistle and 
Hardwicke, 1985 (op. cii). 

A second aspect of the present indention provides a composition comprising 
a pharmaceutical^ acceptable carrier or diluent and axi agent having a 

4 
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greater half-life than naturally produced albumin irt a patient with NS, the 
agent comprising an albumin-like polypeptide bound to a seconci 
polypeptide, wherein the second polypeptide, when bound to the albumin- 
like polypeptide, is therapeutically inert, and wherein when the agent is a 
dimer of albumin-like polypeptides more than 2% of the albumin-like firs-t 
polypeptide present in the pharmaceutical composition is bound to a the 
second polypeptide. 

.A carrier or diluent is "pharmaceutical^ acceptable" if it is compatible witka 
an agent of the first or second aspects of the indention and if it is not: 
deleterious to the recipients thereof. Typically, a carrier or diluent will be 
water or saline which will be sterile and pyrogen free. 

^Vhen the agent is a dimer of two albumin polypeptides, at least 30%, 40%, 
50% or more of the total albumin polypeptide content of the composition of 
the second aspect of the invention is bound to the second polypeptide. IF 
the agent is not an albumin-albumin dimer, then a lower proportion (such as 
3%, 5%, 9%, 10%, 15% or 20%) of the albumin-like first polypeptide may 
be bound to the second polypeptide, although it is still preferred for at least 
30% (etc, as above) to be so bound. Preferably 60^6, 70%, 80% or 90%, 
more preferably 95%, yet more preferably 98%, even more preferably 99%, 
most preferably substantially 100% of the albumin-liie first polypeptide in 
a pharmaceutical composition of the second aspect of the invention is bound 
to the second polypeptide. 

Preferably, in a composition according to the second aspect of the invention 
trie agent is present as a majority protein component, more preferably as at 
least 80% of the total protein content of the composition, when determined 
by Cellulose Acetate Electrophoresis or size exclusion chromatography 
(SEC)-HPLC as described in the Monograph "Albumin solution, human" of 
Eur. Pharmacopoeia (3rd Ed, 1997-0255), where the band or peak 
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corresponding to the agent represents >80% of the total electrophoreto gram 
or chromatogram respectively. 

An agent according to the first aspect of the invention and an agent used in 
a composition according to a second aspect of the invention has a greater 
5 half-life than naturally produced albumin in a patient with NS. By "greater" 
with regard to the lialf-life of the agent in a patient with NS is included the 
meaning that the agent has a half-life that is at least 1, more preferably at 
least 3, more preferably at least 5, even more preferably at least 10 days 
longer than naturally produced albumin in a patient with NS. Typicality the 

10 half-life of the agent defined in the first and/or second aspect of the 
invention in a patient with NS is at least twice, three times, five times , ten 
times, twenty times or more of the half-life of naturally produced albumin 
in a patient with MS. The half-life of proteins in the body of a patient can 
be determined by techniques well known in "the art. For example, the half 

1 5 life of an agent according to the present indention ("test agent") may be 
clinically compared to wild-type, unmodified albumin ("normal" albumin) 
as follows: Patients with Nephrotic Syndrome are randomly allocated to 
"normal" albumin or a "test agent". Each is* infused with one i.v. dose of 
1.4 g per Kg. This corresponds to a "normal" albumin concentration in 

20 plasma of about 35 g/L (the volume of plasxna in humans is 40 mL/ICg) . 
Plasma concentration of albumin will be measured before administration 
and repeated every 12 hours to follow the product survival time in the blood 
circulation. Infusion will be repeated as above as soon as the product 
concentration decreases under 20 g/L. Albumin measurements can be made 

25 using, for example, a cellulose acetate electrophoresis assay as described in 
the Monograph "Albumin solution, human" of Eur. Pharmacopoeia (3rd Ed, 
1997-0255), combined with a total protein assay like the Protein Nitrogen 
assay described in the same Monograph, The method can be adapted to suit 
the particular "test agent". The physiological effects of the agent may also 
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be followed through markers such as blood pressure, cardiac rhythm, or 
serum lipoprotein (a) levels, to evaluate half-life improvement. 

Alternatively, an in vitro test may t>e used to evaluate half-life. For 
example, an ultrafiltration membrane set in a stirred dead end ultrafiltration 
5 cell or a recirculation ultrafiltration cell, as provided by known laboratory 
equipment suppliers such as Millipore Corp. may be used. The solutions of 
"normal" albumin and "test agent" are adjusted to 35 g/L in phosphate 
buffered saline^ pH 7.2 to 7.4, (PBS) to mimic Plasma. Xypically, 
Millipore's standard polysulfone membranes of 10,000 Da, 30,000 Da, 
10 50,000 Da and 100,000 Da molecular weight cut-offs are used. During 
ultrafiltration of albumin, the concentration of albumin in the starting 
solution will be compared to that of the ultrafiltrate solution. Ultrafiltration 
operating conditions are room temperature and transmembrane pressure 0.5 
to 2.0 bars. Protein measurements are performed using a protein assay, for 

15 example the total protein assay (proteic nitrogen) described in the 
Monograph "ALbumin solution, human" of the Eur. Pharmacopoeia. (3rd Ed, 
1997-0255). Ultrafiltration through the 10,000 Da and 30,000 I>a cut-off 
membranes is ixsed as a control, since no difference is expected between 
"normal" albumin and the "test agent" when run under the same conditions. 

20 The concentration of albumin in the ultrafiltrate is expected to be less than 
about 10% of the starting solution, i.e. ~< 3.5 g/L. Ultrafiltration through a 
50,000 Da cut-off membrane will show more than about 10% passage of 
"normal" albunain and less than about 10% passage of the "tes~t agent". 
Ultrafiltration ttixough a 100,000 Da cut-off membrane will show more than 

25 10% passage of" "normal" albumin or even more, such as more tlian 50% 
passage. The cc test agent" will still demonstrate less than about 10% 
passage through the membrane. 

In a preferred embodiment, an agent of the first and/or second aspect of the 
invention is larger than naturally produced HSA. Typically the agent is 

7 
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from 80 to 250 kDa, more typically 80 to 200 kDa in size preferably at least 
100 kDa in size. It may be preferable not to exceed 150 KDa. Around 130 
to 135 KDa may be ideal. The molecular weight values are taken to be the 
'average' molecular weight and are measured using (si:ze exclusion 
5 chromatography) SEC-HPLC as described in the Monograph "Albumin 
solution, human" of Eur. Pharmacopoeia (3rd Ed, 1997-0255). The summit 
of the main peak is taken to define the average molecular weight. 
Calibration of the column is performed using a commercially available 
calibration proteins like ovalbumin (chicken) of molecular weight (MW) 

lO 44,000 Da, albumin (bovine serum) of MW 67,000 Da, transferrin of MW 
81,000 Da, aldolase (rabbit muscle) of MW 158,000 Da and catalase 
(bovine liver) of MW 232,000 Da and a SEC-HPLC TSK G4000 SWxl 
column (see "Current Protocols in Protein Science", 2002, John Wiley & 
Sons Ed), which are relevant for measuring molecular weight between 

15 50,000 Da and 250,000 Da. In case of a test agent having a molecular 
weight between 65,000 Da and 80,000 Da, molecular weight may be 
determined instead using the ElectroSpray Mass Spectrometry ES-MS 
method. For this purpose, the test agent is desalted on revers e-phase high 
performance liquid chromatography (RJP-HPLC) into a volatile solvent. 

10 The protein is collected and injected dixectly into the ElectroSpray Mass 
Spectrometer, which has been calibrated using Horse Heart Myoglobin. In 
the spectrometer the test agent molecules are ionised at atmospheric 
pressure and the resulting ions pass into a quadrupole analyser where the 
mass to charge ratios are measured. The data is processed to yield a single 

15 mass peak indicative of the true molecular weight of the pxotein. The 
accuracy of the technique is within 0.01 of the expected value? for albumin 
(i.e. within 7Da). 

An agent of the first and/or second aspect of the invention comprises an 
albumin-like first polypeptide. Usually the albumin-like polypeptide is 
;o albumin. Typically the albumin is human serum albumin (HSA.) extracted 

8 
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from serum or recombinant human albumin (rHA) produced by 
transforming or transfecting an organism or cell line witli a nucleotide 
coding sequence encoding the amino acid sequence of human serum 
albumin. In this specification, the term "albumin" refers generically to 
HSA and/or rHA- In one embodiment, tlie term "albumin-likze polypeptide" 
includes within its meaning variant albixmin. A "variant albximin" refers to 
an albumin protein wherein at one or more positions there ha.ve been amino 
acid insertions, deletions, or substitutions, either conservative or non- 
conservative, provided that such changes result in an albumin protein for 
which at least one basic property, for example binding activity (type of and 
specific activity e.g. binding to bilirubin), osmolarity (oncotic pressure, 
colloid osmotic pressure), behaviour in a certain pH-range (pEI-stability) has 
not significantly been changed. "Significantly" in this context means that one 
skilled in the art would say that the properties of the variant may still be 
different but would not be unobvious over the ones of the origiri.al protein. 

By "conservative substitutions" is intended combinations sucli as Gly, Ala; 
Val, He, Leu; Asp, Glu; Asn, Gin; Ser, TTir; Lys, Arg; and Phe, Tyr. Such 
variants may be made using the methods of protein engineering and site- 
directed mutagenesis known in the art, such as those disclosed in US Patent 
No 4,302,386 issued 24 November 1981 to Stevens, incorporated herein by 
reference. 

Typically an albumin variant will have more than 40%, usually at least 50%, 
more typically at least 60%, preferably at least 70%, more preferably at least 
80%, yet more preferably at least 90%, even more preferably at least 95%, 
most preferably at least 98% or more sequence identity with naturally 
occurring albumin. The percent sequence identity between two polypeptides 
may be determined using suitable computer programs, for example the GAP 
program of the University of Wisconsin Genetic Computing Group and it 
will be appreciated that percent identity is calculated in relation to 
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polypeptides whose sequence has been aligned optimally. The alignment 
may alternatively be carried out using th_e Clustal W program. (Thompson et 
aL, 1994). The parameters used may be as follows: 

Fast pairwise alignment parameters: K-tuple(word) size; 1, window size; 5, 
gap penalty; 3, number of top diagonals; 5. Scoring methLod: x percent. 
Multiple alignment parameters: gap open penalty; 10, gap extension 
penalty; 0.05. Scoring matrix: BLOSUJV3. 

Agents according to the first and second aspects of the invention have a 
second polypeptide bound to the albumin-like polypeptide. The second 
polypeptide is a polypeptide that is capable of being bound to the albumin- 
like first polypeptide as defined above and, when bound, increases the 
molecular weight (MW) of the albumin- like first polypeptide by an amount 
that causes the tlxus bound albumin-like first polypeptide to liave a greater 
half-life than naturally produced albumin in a patient with NS. Typically 
the second polypeptide has a moleculax weight of from 14 to 134 kDa, 
preferably from 20 to 100 kDa, more preferably from 35 to 66 kDa. 

The second polypeptide of the agent of the first and second, aspect of the 
invention is therapeutically inert, at least when bound to the albumin-like 
first polypeptide. By "therapeutically inert" is meant that the second 
polypeptide substantially adds no further therapeutically beneficial property 
to the agent over that provided by albumin (other, of course, than extending 
its half-life) and is not harmful. B;y "substantially adds no further 
therapeutically beneficial property" is included the meaning that the second 
polypeptide does not have a biologically significant receptor activator 
activity, antigenicity, or ability to interact with a membrane or ion channel 
not possessed by albumin. By "substantially adds no further therapeutically 
beneficial property" is further included the meaning tha/t the second 
polypeptide cannot act any more effectively than albumin as an active 
domain of a receptor for a virus, an active domain of a molecule which can 
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bind to a virus, an active domain of a molecule able to recognise the Fc 
fragment of immunoglobulins bound to a virus, or an active domain of a 
molecule able to bind to a ligand that intervenes in a pathologic process. 
The term "substantially adds no further therapeutically beneficial property" 
further includes the meaning that the second polypeptide does not have 
erythropoietin biological activity or any of the activities of therapeutic 
peptides described in WO 00/69900. Xhe second polypeptide should not be 
harmful. In particular, it should not have any harmful pharmacological 
effect and it should not be immunogenic, or at least have no more than a 
clinically acceptable low level of immixnogenicity, particularly in humans. 

Typically, therefore, the agent has substantially the same biological 
properties as albumin. For example, the agent may have substantially the 
same oncotic potential and/or transport functions (including detoxification) 
as albumin. The term "therapeutically inert" does not exclude a second 
polypeptide having the same, or at least some of the, therapeutic properties 
possessed by albumin. Thus an albixmin-like polypeptide or a fragment 
thereof may be used as a second polypeptide. In a preferred embodiment, 
the second polypeptide may be a fragment of an albumin-like protein 
consisting essentially of one, two or more complete domains of albumin. 
Albumin has three complete domains, each containing two longer loops, 
separated by a shorter loop. Domains are usually numbered I, II and III, 
starting from the amino terminus. The structure of albumin, including HSA 
and BSA, is set out in Peters (1996, op.cit). An agent off the invention 
comprising an albumin-like polypeptide or a fragment thereof as a second 
polypeptide will be referred to hereinafter as an "albumin dinxer". 

Thus it will be clear to the skilled person that an "albumin dimer" agent of 
the invention may comprise the albumixi-like first polypeptide bound by its 
C-terminus to the N-terminus of the second polypeptide, or the second 
polypeptide bound by its C-terminus to the N-terminus of the albumin-like 
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first polypeptide. Thus the albumin dimer may take the form of H 2 N- 
[polypeptide 1]-X- [polypeptide 2J-COOH or H 2 N- [polypeptide 2]-X- 
[polypeptide l]-COOH, wherein polypeptide 1 is the albumin-like first 
polypeptide, polypeptide 2 is the second polypeptide that is also an 
albumin-like protein or fragment thereof. Thus the "dinxer" may have two 
consecutive albumin-like sequences reading in the same direction. X may 
be any suitable form of bond. In one embodiment it may "be a peptide bond. 
X may also be a linker molecule as described below. preferred linker 
molecule is an oligopeptide, wbdch may have from 1 to 20 amino acid 
residues. Where the linker is etn oligopeptide it is usual for either, or 
preferably both, of polypeptide 1 and/or polypeptide 2 to be joined to the 
linker via a peptide bond. 

An "albumin dimer" according to the invention may alternatively comprise 
the albximin-like first polypeptide bound by its N-terminus to the N- 
terminus of the second polypeptide or the albumin-like first polypeptide 

bound by its C-terminus to the C-terminus of the second polypeptide. 

< 

These can be referred to as ^liead-to-head" and "tail-to-tail 55 dimers, 
respectively. Thus the "dimer 55 may have two consecutive albumin-like 
sequences reading in opposite directions. Optionally a linker may be 
included as described above. Such dimers can be prepared by conjugation 
of two albumin-like polypeptides, as described in more detail below. 

The peptide bond may be dispensed with altogether provided that an 
appropriate linker moiety which retains the spacing between the Cot atoms 
of the ajmino acid residues is used; it is particularly preferred if the linker 
moiety bas substantially the same charge distribution and substantially the 
same planarity as a peptide bond. 
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However, the present invention is not restricted to albumin dimers and any 
second polypeptide that meets the criteria set out above may be used. 
Topically, the second polypeptide comprises the full or partial sequence of a 
polypeptide naturally produced by the intended recipient of the agent. In a 
preferred embodiment, the second polypeptide comprises the full or partial 
sequence of albumin or a variant thereof. "Partial sequences" and "variants" 
with respect to second polypeptides will usually comprise at least 5%, 10%, 
30%, 50%, 70%, 90%, 95% or 100% of the amino acids of the sequence from 
wliich they were derived. Where a "partial sequence" and "variant" with 
respect to a second polypeptide comprises less than 100% of the amino acids 
of the sequence from which it is derived, the "partial sequence" and "variant" 
may be an N-terminal fragment, a C-terminal fragment or an internal fragment 
of the sequence from which it was derived. Typically "partial sequences" and 
"Variants" with respect to second polypeptides will have at least at least 5%, 
10%, 30%, 50%, 70%, 90%, 95% or 100% sequence identity to the sequence 
from which they were derived. Higher percentages with respect to length and, 
in particular, sequence identity are preferred because this tends to reduce the 
inxxnunogenicity of the thus produced partial sequence or variant. 

Second polypeptide bulking partners may be produced by any method 
known in the art. They may be natural proteins and purified from natural 
sources. They may be recombinantly expressed. They may be 
manufactured by synthetic processes. Techniques suitable to achieve all of 
these means of production are readily available to the skilled person. 
Polypeptides obtained by these techniques may be further modified, eg, 
chemically and/or enzymatieally, by techniques known in the art. 

In a preferred embodiment, the second polypeptide comprises the full or 
partial sequence of albumin or a variant thereof. Thus the second 
polypeptide may be a full-length albumin or one or two domains thereof, for 
example the albumin fragments. The second polypeptide may comprise the 
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partial sequence of an albumin. In the latter case, it is preferred that the 
second polypeptide is bound to the first polypeptide which comprises the 
sequence of albumin in such a way as to avoid presenting any epitope not 
normally presented by full length albumin (e.^g. an unnatural N- or C- 
terminus). 

The albumin-like first polypeptide may be bounci to the second polypeptide 
by any suitable bond known in the art. Typically the bond is covalent 
although it may be non-covalent (for example, see the description of the 
third aspect of the invention, below). Modified or synthetic amino acids 
may be included in the albumin-like polypeptide and/or the second 
polypeptide for this purpose. Linker molecules, eg, short alkyl group (Ci_ 
30), oligopeptides, or the like may be provided to join the second 
polypeptide to the albumin-like first polypeptide. Suitable bonds inclxide 
bonds commonly found in biologically derived macromolecules sucbt as 
peptide bonds, disulpliide bonds, phosphodiestex linkages, ester linkages, 
ether linkages, thioester linkages, imine linkages, amine linkages and the 
like. Bi-functional cross-linkers can be provided to join a second 
polypeptide to the albumin-like polypeptide. For example, where the 
second polypeptide is a cysteine-containing protein then it is possible to xise 
a bi-functional cross- linker that reacts with free sulphydryl groups, sucht as 
1 ,4-bis-maleimidobutane (BMB), 1 ,4-bis-maleiinidyl-2,3-dihydroxybutane 
(BMDB), bis-maleimidohexane (BMH), bis-m^leimidoethane (BMOE), 
1 ,8-bis-maleimidotriethyleneglycol (BM[POE] 3 ), 1,11 -bis-maleimidotetra- 
ethyleneglycol (BM[POE] 4 ) ? 1 ,4-di[3 '-(2 '-pyri dyldithio)-propionamido]- 
butane (DPDPB), dithio-bis-maleimidoethane (I>TME) or 1,6-hexane-bis- 
vinylsulfone (HBVS) to join the albumin-like first polypeptide (e.g. ~via 
Cys34) to a proteinaceous bulking partner. Similarly, a tri-functional cross- 
linker such as Tris[2-maleimidoethyl]amine (TMEA) can be used to join the 
albumin-like first polypeptide to two proteinaceous bulking partners. 
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Typically the bond will be stable in the circulation system of a patient 
having NS. By "stable" is meant that the nate of loss of agent resulting from 
the dissociation of the bond is lower than the rate of loss of agent resulting 
from clearance of the intact agent from the blood stream via the kidney. 
Where a plurality of molecules of the agent of the first and/or second 
aspects of the invention are provided, typically at least 30%, 40<M>, 50%, 
60%, 70%, 80%, 90% 95%, 98%, 99%, 99.5% or substantially 100% of 
those molecules comprise intact bonds between the albumin-like first 
polypeptide and the second polypeptide. Higher values are preferred. 

In one embodiment, an agent of the first and/or second aspect of the 
invention comprises a bond between the albumin-like first polypeptide and 
the second polypeptide which bond is not a peptide bond. Any suitable 
non-peptide bond may be used. Typically the non-peptide bond will be a 
bond as discussed above. 

However, in a preferred embodiment, an agent of the first and/or second 
aspect of the invention comprises an albumdn-like first polypeptide fc>ound to 
a second polypeptide via a peptide bond. Thus the agent may be a fusion 
protein. Typically a fusion protein comprises the sequence of an albumin- 
like first polypeptide fused via the N- or C-terminus directly or indirectly 
(ie, by a polypeptide linker) to the second polypeptide . Fusion proteins 
may be head-to-head or tail-to-tail fusion proteins, as described a~bove in 
respect of albumin dimers, although the skilled person will appreciate that 
the principle is not limited to albumin dirners and that any other type of 
polypeptide sequence may be used as the second polypeptide so loaig as it 
meets the criteria provided above. The term "fusion protein" also includes 
with its meaning the inclusion of the second polypeptide at an internal 
position of the pokypeptide which compris es the sequence of the albumin- 
like first polypeptide or the inclusion of flhe sequence of the albumin-like 
first polypeptide at an internal position of the second polypeptide. In a 
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particularly preferred embodiment, the fusion protein comprises the 
albumin-like first polypeptide fused vda its N~ or C-terminal directly or 
indirectly to the N- or C-terminus of a second polypeptide, wliich bulking 
partner comprises the partial or full sequence of an albumin-like 
polypeptide. 

The present invention is based on the appreciation that an increase in the 
size of an albumin-like molecule can increase the half-life of tihat molecule 
in a patient with a renal condition, such as NS. 

In addition to providing albumin-like molecules with an increased size, as 
described above-, it is also possible to modify the albumin molecules 
naturally produced by an individual by treating that patient directly, or 
treating an ex vivo albumin-containing sample taken from the patient, with 
an albumin ligaixd that binds to, and in doing so increases the size of, the 
albumin. 

The albumin ligand will typically bind to albumin non-covalently. Any 
appropriate ligarxd may be used, provided that it specifically binds to 
albumin and that., having so bound, is therapeutically inert as defined above. 
By "specifically binds to albumin" is meant that the ligand must have a 
sufficiently high, affinity for albumin such that, when used in a 
therapeutically effective amount to increase the half-life of albumin 
molecules in a patient and thereby ameliorate the effects of a reaaal disorder 
or condition associated therewith in the patient, then there is no significant 
undesirable side effect exhibited by the patient as a result of the binding of 
the albumin ligand to non-albumin molecules. 

The albumin ligand may, for example, comprise the sequence of an 
antibody. Thus, for example, it may be an IgG molecule. In this context, 
the term antibody also includes fragments and portions thereof that retain 
sequences involved in binding. 
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The variable heavy (V H ) and variable light (V L ) domains of the antibody are 
involved in antigen recognition and binding, a fact first recognised by early 
protease digestion experiments. Further confirmation was found by 
"humanisation" of rodent antibodies. 

Thus, a fragment may contain one or more of the variable heavy (V H ) or 
variable light CV L ) domains. For exiample, the term antibody fragment 
includes Fab-like molecules (Better et al (1988) Science 240, 1041); Fv 
molecules (Skerra et al (1988) Science 240, 1038); single-chain Fv (ScFv) 
molecules where the V H and V L partixer domains are linked via a flexible 
oligopeptide (Bird et al (1988) Science 242, 423; Huston et al (1988) Proc. 
Natl. Acad. Sex. USA 85, 5879) and single domain antibodies (dAbs) 
comprising isolated V domains (Ward et al (1989) Nature 341 , 544). 

Where the variable domain(s) used are not derived from the same species as 
the individual intended for treatment^ the antibody may be modified by 
fusion of those variable domains(s) to constant domains derived from the 
species of individual intended for treatment. Thus, where a human is 
intended for treatment, the antibody may be "humanised" by fusion of the 
variable domain(s) to constant domains of human origin such that the 
resultant antibody retains the antigenic specificity of the parent antibody 
(for example, see Morrison et al (19S4) Proc. Natl. Acad. Sci. USA 81, 
6851-6855). 

A general revie^w of the techniques iiwolved in the synthesis of antibody 
fragments whichL retain their specific binding sites is to be foamd in Winter 
& Milstein (199 1) Nature 349, 293-299 _ 

The advantages of using antibody fragments, rather than whole antibodies, 
are several-fold. The smaller size of the fragments may lead to improved 
pharmacological properties, such as better penetration of solid tissue. 
Effector functions of whole antibodies, such as complemen/t binding, are 
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removed. Fat>, Fv, ScFv and dAb antibody fragments can all be expressed 
in and secreted recombinantly (e.g. from E. coli or yeast) , thus allowing the 
facile production of large amounts of the said fragments. 

■ 

The skilled person will be aware of alternatives to using antibodies. For 
example, the albumin ligand may comprise the amino acid sequence 
DICLPRWGCLW, a peptide sequence known to bind to albumin with high 
specificity (Dennis et al, 2002, J. Biol. Chem., 277: 35035), or a variant 
thereof which substantially retains the same albumin-binding properties. 

In addition to comprising an albumin-binding region, the albumin ligand is 
typically large enough that, when bound to an albumin molecule, the 
albumin-albumin ligand complex has a greater half-life than naturally 
produced albumin, as defined above. 

To aid in this, it may be suitable for the albumin ligand to comprise an 
albumin-binding region bound to a second polypeptide. The second 
polypeptide may be as defined above. For example, an albumin ligand may 
comprise an antibody as defined abo^ve fused to the full or partial sequence 
of albumin or a variant thereof. 

Thus, the third, aspect of the invention provides an albumin ligand having a 
size of from 14 to 200 kDa, more typically 14 to 150 kDa in size preferably 
at least 30 kDa in size. It may be preferable not to exceed 1O0 kDa. Around 
60 to 70 kDa may be ideal. The molecular weight values are taken to be 
the 'average' molecular weight and are measured using (size exclusion 
chromatography) SEC-HPLC as described above. 

An alternative to the albumin ligand having a size requirements as defined 

above is for the albumin ligand to ftxrther comprise a second binding site, 

i.e. for the albumin ligand to be bi-specific. Thus the albirmin ligand may 

comprise two albumin binding regions, which may the same or different, so 

as to facilitate the formation of an albumin dimer. Alternatively, the 
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albumin ligand may comprise, in addition to its albumin binding region, a 
second binding site capable of binding to another protein or other molecule, 
which protein or other molecule caai act as a therapeutically inert bulking 
partner to provide the albumin-albumin ligand-bulking partner complex 
with a greater half-life. 

The third aspect of the present invention also provides an albumin ligand as 
defined above for use in medicine, and for the use of an albumin ligand as 
defined above in the manufacture of a medicament for th& treatment of a 
renal disorder or a condition associated therewith. 

It is also possible to produce modified albumin, by recombinant or chemical 
methods, that includes a non-natural epitope. The non-natuoral epitope may, 
for example, be a C-terminal or NT-terminal extension. It will then be 
possible to select an albumin ligand as defined above whic^h has a binding 
specificity for the non-natural epitope, rather than a natural epitope of 
albumin. Binding of the albumin ligand to the modified altmmin can then 
produce an agent according to the first aspect of the present invention. 

Thus, the third aspect of the present invention also provides a system 
comprising, as a first component, a modified albumin comprising a non- 
natural epitope and, as a second component, an albumin ligand which binds 
specifically to the non-natural ligand of the modified albumin. Either or 
both of the first and second components may be provided in the form of 
composition formulated with a pharmaceutical acceptable carrier or diluent 
as defined above. The system can be used for medicine. For example, the 
system can be used for the treatment of a renal disorder or a condition 
associated therewith. 

A fourth aspect of the invention provides a polynucleotide comprising a 
coding sequence that encodes an agent or an albumin ligand-, in the form of 
a fusion protein, as defined above. 
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Furthermore, techniques are known in the prior art to modify endogenous 
genes in a cell by introduction of exogenous polynucleotide sequences into 
chromosomal DNA, e.g. by homologous recombination. For example, the 
reader is directed to the TKT system provided by Transkaryotic Therapies, 
Inc., as described in WO 01/688 82. Using this system^ double stranded 
DNA is introduced into a selected target DNA by homologous 
recombination by providing an agent which enhances homologous 
recombination (e.g. Rad52) and an agent which inhibits non-homologous 
end joining (e.g. a Ku inactivating agent) in close proximity to the target 
sequence. 

Recombinant technology of this type can be used in tke context of the 
present invention to modify albumin genes that are endogenous to a given 
cell. For example, a polynucleoti de according to the fouxth aspect of the 
present invention may be a double-stranded DNA suitable for use in the 
TKT system described in WO 01/68882 comprising a seqixence suitable for 
introducing a non-natural epitope ixito an albumin gene expression product, 
thereby to produce a cell that expresses modified albumin as described in 
the third aspect of the invention. 

A polynucleotide according to the fourth aspect of the indention may be a 
double stranded DNA suitable for use in the TKT system as described in 
WO 01/68882 comprising a seqixence suitable for introducing a second 
polypeptide bulking partner as defined above into ant albumin gene 
expression product, thereby to produce a cell that expresses an agent of the 
invention as a fusion protein. 

Whilst the following passages pertain to polynucleotides of the fourth 

aspect of the invention, the skilled person will also appreciate that 

polynucleotides encoding a polypeptide comprising tb.e sequence of 

albumin in the absence of a fused second polypeptide maybe produced and 

expressed using equivalent techniques (a thus produced salbumin protein 
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being useful in the production of non-fusion protein agents of the 
invention). The polynucleotide is typically a DNA or RNA. 
Polynucleotides of the invention may be produced by any method known in 
the art, such as by recombinant methods or synthetic methods (Sambrook 
and Russell (2001) Molecular Cloning, A Laboratory* Manual, (3rd Ed) 
Cold Spring Harbor Laboratory Press, Cold Spring Harbor, NY). For 
example, polynucleotides according to the fourth aspect of the invention 
may "be produced by synthetic methods well known in the art, usually 
utilising a solid-support such as controlled-pore glass or polystyrene (for a 
review see Sambrook and Russell (2001) op. cit. and the? references therein). 
Automated synthetic machines are available for this purpose and custom- 
synthesis ed polynucleotides of defined sequence can be obtained 
commercially from a number of companies. Synthetic polynucleotides may 
be synthesised by producing short oligonucleotides and combining them to 
produce full length polynucleotides according to the fourth aspect of the 
invention using techniques known in the art, such as by ligation or 
polymerase chain reaction (PGR). Additionally amid/or alternatively, 
polynucleotides according to the fourth aspect of the invention may 
comprise DNA or RNA derivable directly or indirectly forom natural sources 
by teclmiques well known in the art. Thus a polynucleotide according to the 
fourth aspect of the invention may comprise a combination of naturally 
derived and synthetic polynucleotide sequences. Moreover, the sequence of 
naturally derived polynucleotides may be modified., for example, to 
optimise codon usage in accordance with the intended nxeans of expression, 
such as to suit the chosen host cell or in vitro expression system. Additional 
sequences may be included in a polynucleotide according to the fourth 
aspect of the invention, such as signal or leader sequences, which may, for 
example, cause secretion of the expressed protein product of the 
polynucleotide according to the fourth aspect of the hrvention. Secretion 
may be particularly desirable jfor the purposes of harvesting a protein from 
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an expression system, such as a culture of recombinant cells expressing a 
polynucleotide according to a fourth aspect of the invention, since 
harvesting a secreted polypeptide from the culture medium may be more 
efficient than harvesting non-secreted polypeptide from within a 
recombinant cell. 

Xhe sequence of the thus produced polynucleotides can be confirmed t>y 
any suitable method, such as by sequencing. The skilled person will 
appreciate that it is possible to introduce synthetics or modified nucleotides 
into a polynucleotide according to the fourth aspect of the invention, for 
example to increase the stability (reduce the in vitr~o or in vivo degradation) 
or to modify the secondary structure (which may, for example, allow 
modulation of the in vitro or in vivo expression of the polynucleotide) of the 
thus produced polynucleotide. 

Usually a polynucleotide according to the fourth aspect of the invention! 
further comprises a regulatory region operatively linked to the coding 
sequence. The term "regulatory region" refers to a sequence that modulates 
(ie, promotes or reduces) the expression (ie, the transcription and/or 
translation) of a coding region to which it is operably linked, in this case the 
coding region encoding a fusion protein according to the first and/or second 
aspect of the invention or the coding region encoding an albumin liganci 
according to the third aspect of the invention. Regrulatory regions typicality 
include promoters, terminators, ribosome binding sites and the like. The 
skilled person will appreciate that the choice of regulatory region will 
depend upon the intended expression system. For example, promoters may 
be constitutive or inducible and may be cell- or tissue-type specific or non- 
specific. Where the polynucleotide according to the fourth aspect of the 
invention is a DNA 5 it may be beneficial to incorpoxate more than one DNA. 
sequence encoding a translational stop codon, such as UAA, UAG or UGA, 
in order to minimise translational read-througti and thus avoid the 
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production of elongated, non-natural fusion proteins. A DNA seqtaence 
encoding the translation stop codon UAA is preferred. The skilled person 
will understand that equivalent sequences can be introduced into RNA 
polynucleotides. 

The term "operably linked' 5 includes within its meaning that a regulatory 
region is positioned within a polynucleotide according to the fourth aspect 
of the invention sucli that it forms a relationship with a coding sequence, 
such as a sequence encoding a fusion protein, that permits the regulatory 
region to function in its intended manner. Thus a regulatory r«sgion 
"operably linked" to a fusion protein coding sequence is positioned in such 
a way that the regulatory region is able to influence transcription aond/or 
translation of the coding sequence in the intended manner, under conditions 
compatible with the regulatory region. 

A polynucleotide according to the fourth aspect of the invention may be 
introduced into a vector. The skilled person will appreciate that different 
types of vectors are suitable for use in different applications. The sector 
may be, for example^ a plasmid suitable for expression in bacterial or ^yeast 
cells. The vector may be a viral vector. Typical vectors include cloning 
vectors and expression vectors. When vectors are introduced into a host 
cell, the vector may remain as an extracliromosomal polynucleotide or 
become integrated into the chromosome of the host cell. 

Thus, the vector may be introduced into a host through standard techniques, 
followed by selection for transformed host cells. Host cells so transfoxmed 
are then cultured for a sufficient time and under appropriate conditions 
known to those skilled in the art, and in \^iew of the teachings disclosed 
herein, to permit the expression of the coding sequence of the 
polynucleotide according to the fourth aspect of the invention, which* can 
then be recovered. 
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Many expression systems are known, including bacteria (for example E. 
coli and Bacillus svtbtilis), yeasts (for example Saccharomyces cerevisiae, 
Pichia pastoris and Kluyveromyces lactis^, filamentous fungi (for example 
Aspergillus), plant cells, whole plants, animal cells and insect cells. 

In one embodiment the preferred host cells are the yeasts Saccharomyces 
cerevisiae, Kluyveromyces lactis and Pichia pastoris. It is particularly 
advantageous to use a yeast deficient in one or more protein, mannosyl 
transferases involved in O-glycosylatioxi of proteins, for instance by 
disruption of the gene coding sequence. 

The albumin protein sequence does not contain any sites fox N-linked 
glycosylation and h_as not been reported ~to be modified, in nature, by O- 
linked glycosylation. However, it has been found that rHA produced in a 
number of yeast species can be modified by Olinked glyoosylation, 
generally involving xnannose. The mannosylated albumin is able to bind to 
the lectin Concanavalin A. The amount of mannosylated albumin produced 
by the yeast can be reduced by using a yeast strain deficient in oxie or more 
of the PMT genes (WO 94/04687). The most convenient way of achieving 
this is to create a yeast which has a defect in its genome such that a reduced 
level of one of the Pmt proteins is produced. For example, there may be a 
deletion, insertion oar transposition in the coding sequence or the regulatory 
regions (or in another gene regulating the expression of one of the PMT 
genes) such that little or no Pmt protein is produced. Alternatively, the 
yeast could be trans formed to produce an anti-Pmt agent, such as an anti- 
Pmt antibody. 

If a yeast other than S. cerevisiae is used, disruption of one or imore of the 

genes equivalent to the PMT genes of S. cerevisiae is also beneficial, eg in 

Pichia pastoris or Kluyveromyces lactis. The sequence of PMT1 (or any 

other PMT gene) isolated from 8. cerevisiae may be used for the 

identification or disruption of genes encodimg similar enzymatic activities in 

24 



WO 2004/083245 



PCT/GB2004/001100 



other fungal species. The cloning of the PMT1 fciomologue of 
Kluyveromyces Ictctis is described in WO 94/04687. 

The yeast will advantageously have a deletion of the HSP150 and/or YAP 3 
genes as taught respectively in WO 95/33833 and WO 95/238 57. 

In a preferred embodiment the yeast is transformed with an expression 
plasmid based on the Saccharomyces cerevisiae 2 pm plasmid. At the time 
of transforming the yeast, the plasmid contains bacterial replication and 
selection sequences, which are excised, following transformation, by an 
internal recombination event in accordance with the teaching of EP 286 
424. The plasmid also contains an expression cassette comprising: a yeast 
promoter (eg the Saccharomyces cersA>isiae PRB1 promoter^ as taught in 
EP 431 880; a sequence encoding a secretion leader which, for example, 
comprises most of the natural HSA secretion leader, plus a small portion of 
the S. cerevisiae a-mating factor secretion leader as taught in WO 
90/01063; the HSA coding sequence, obtainable by known methods for 
isolating cDNA corresponding to human genes, and also dis closed in, for 
example, EP 73 646 and EP 286 424; and a transcription terminator, 
preferably the terminator from Saccharomyces ADHJ, as taixght in EP 60 
057. Preferably, the vector incorporates at least two translation* stop codons. 

The choice of various elements of the plasmid described above is not 
thought to be directly relevant to the purity of the albumin product obtained, 
although the elements may contribute to an improved yield of product. 

In another embodiment the host cell is animal cell. Typically the animal 
cell is a mammalian cell, preferably a mammalian liver cell. In this 
embodiment the preferred cell type is a liuman cell type. 

Thus a fifth aspect of the invention provides a host cell as des cribed above 
comprising a polynucleotide according to the fourth aspect of the invention 
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or a vector containing a polynucleotide according to the fourth aspect of the 
invention. 

The host cell may be directly therapeutic (ie, capable of providing 
therapeutic effects when contacted with the recipient). Fox example, the 
host cell may be suitable for implantation into a recipient in need of an 
agent fusion protein of the invention. The recipient may be a human. The 
recipient may have nephrotic syndrome. Additionally and/or alternatively, 
the host cell may provide a means of expressing and obtaining polypeptides 
useful in the present invention, eg, the host cell may be used in the 
recombinant production of polypeptides such as fusion proteins or 
components for the manufacture of non-fusion protein agents according to 
the first or second aspects of the invention or an albumin ligand according 
to the third aspect of the invention. Polypeptide obtained in this manner 
may optionally be further modified (eg, by linking to a second polypeptide) 
and/or optionally further purified as discussed herein. 

Thus, a sixth aspect of the invention provides a method for- producing an 
agent or an albumin ligand as defined l>y the first, second or third aspects of 
the invention comprising the steps of obtaining a cell according to the fifth 
aspect of the invention and isolating therefrom a fusion protein comprising 
a polypeptide which comprises the sequence of an albixmin-like first 
polypeptide fused, to the sequence of thte second polypeptide. 

Purification techniques for rHA have been disclosed in: WO 92/04367, 

removal of matrix-derived dye; EP 464 590, removal of yeast-derived 

colorants; and EP 3 19 067, alkaline precipitation and subsequent application 

of the rHA to a lipophilic phase having specific affinity for albumin. The 

skilled person will appreciate that tlxese methods can be applied to the 

isolation of a fusion protein or albumin ligand according to the first, second 

or third aspects of the invention. Iix a preferred embodiment, the sixth 

aspect of the indention involves isolating a fusion protein by a method 
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described in WO 00/44772 or "WO 96/37515, both of which are 
incorporated herein by reference. 

The terms "albumin solution" and "albumin", as used below with reference 
to purification, are intended to encompass an albumin/fusion-protein 
solution and albumin/fusion-protein, respectively, such as is obtainable 
from a cell according to a fifth aspect of the invention. 

A purification process used in a method according to the si?cth aspect of the 
invention may, for example, comprise the steps of applying a relatively 
impure albumin solution to a chromatographic material for which the 
albumin has no specific affinity such that albumin binds to tlie material, and 
eluting the bound albumin from the material by applying a solution of a 
compound having a specific affinity for albumin. [Preferably, the 
chromatographic material is a cation exchanger, such as SF*-Sepharose FF, 
SP-Spherosil etc. The compound wifJh specific affinity for albumin may be 
octanoate (eg sodium octanoate), otb_er long chain (C 6 to C 22 ) fatty acids, 
salicylate, octylsuccinate, N-acetyltryptophan or a mixture of two or more 
of these. 

The final product may be formulated to give it added stability. Preferably, 
the highly pure albumin, such as an albumin fusion protein of the invention 
or an albumin protein for use in the manufacture of a non-fusion protein 
agent of the invention may contains at least 100 g, more preferably 1 kg or 
1 0 kg of albumin-fusion protein or albumin, which may be split between a 
plurality of vials. 

However, where the purified albumin is not the final product, but merely a 
precursor to the final product, further modification is required to obtain an 
agent or albumin ligand according to the first, second or thir<i aspect of the 
invention. Hence, a seventh aspect off the invention provides a method for 
producing an agent having a greater half-life than natur-ally produced 
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albumin in a patient with NS, the agent comprising a iirst albumin-like 
polypeptide bound to a second polypeptide, wherein the second polypeptide 
is therapeutically inert, comprising the steps of: 

(a) providing, as a first component, an albumin-like first polypeptide; 

5 (b) providing, as a second component, the second polypeptide; and 

(c) contacting the first component with the second component under 
conditions suitable to allow the formation of the agent. 

By "conditions suitable to allow the formation of the agent" we include any 
conditions under which the second polypeptide becomes fcound to the first 

10 polypeptide that comprises the albumin-like sequence without causing 
irreversible changes to either the second polypeptide or the first albumin- 
like polypeptide which irreversible changes render the changed molecule 
toxic to^ or ineffective in, the recipient. The skilled person will appreciate 
that conditions can be adapted to suit the formation of the desired type of 

15 bond, taking into account the identities of the first and second components. 
The thus formed agent may be; further purified, for example, using the 
techniques discussed above. 

The skilled person will appreciate that it is possible to use an equivalent 
method to produce an albumin ligand as defined above "by contacting an 
20 albumin-binding molecule with, a second polypeptide under conditions 
suitable to allow the formation of the albumin ligand. 

Methods to conjugate a polypeptide to another polypeptide are well known 
in the art. For example, Proteins-LabFax, (N.C. Price, 1996, Academic 
Press) describes a protocol of crosslink polypeptides through free SH 
25 groups using homobifunctiorxal cross-linking reagents like 4,4'- 
dimaleirnidostylbene, or through free -SH groups and -NH2 groups using 
heterobifunctional cross-linking reagents like N-soiccinimidyl 6- 

28 



WO 2004/083245 



PCT/GB2004/001100 



maleimidocaproate, or through -NH 2 groups using homobifunctional cross- 
linking reagents like disixccinimidylsuberate. US patent 4,136,093 
describes the cross-linking of polypeptides through the -NH 2 groups using: 
glutaraldehyde. Other bi-f\inctional and tri-functional crosslinkers are 
5 discussed above. 

An eighth aspect of the invention provides a method for producing a 
composition according to the second aspect of the invention, or a 
composition comprising an albumin ligand as defined by the third aspect of 
the invention, comprising producing an agent or albumin ligand by a 
10 method according to sixth, or seventh aspect of the invention and 
formulating the agent or albumin ligand with a pharnxaceutically acceptable 
carrier or diluent. 

The following example illustrates pharmaceutical formulations according to 
the invention in which the active ingredient is an agent or albumin ligand or 
15 the first, second or third aspects of the invention. 

Injectable Formulation 

Active ingredient 10 g 

Sterile, pyrogen free phosphate buffer (pH7.0) to 5 0 ml 

The active ingredient is dissolved in most of the phosphate buffer (20-40°C), 
20 then made up to volume and filtered through a sterile 0.2|um filter into a sterile 

50 ml glass vial (type I or II) and sealed with sterile closures and overseals. 

The reader will appreciate that the amount of actrve ingredient can be 

increased or decreased to suit the condition being treated. For example, the 

amount of active ingredient used can be greater than lO g, such as 20, 30, 40, 
25 50, 60, 70, 80, 90, 100, 200, 3O0, 400, 500 or more grams. The volume of the 

formulation can be adapted to ensure the active ingredient is provided at a 

physiologically acceptable concentration. 
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Formulations suitable for parenteral administration include aqueous sterile 
injection solutions which may contain anti-oxidants, buffers, albumin 
stabilisers and solutes which render the formulation isotonic with the blood of 
the intended recipient. The formulations may be presented in unit-dose or 
5 multi-dose containers, for example sealed ampoules and vials, and maj be 
stored in a freeze-dried (lyophilised) condition xequiring only the addition of 
the sterile liquid carrier, for example water for iixjections, immediately prior to 
use. Extemporaneous injection solutions may be prepared from sterile 
powders of the land previously described. 

10 A suitable injectable formulation may be analysed to determine the 
concentration of the agent of the invention, of sodium and of octanoate. 
These quantities are taken into account and aixy necessary further amounts 
of stock sodium chloride and sodium octanoate excipient solutions and 
appropriate grade water added to achieve the foomulation specification. The 

15 final agent concentration may be 150-250g.IL" 1 or 235-265g.L" 1 , with a 
sodium concentration of 130-160mM. .Any other feasible agent 
concentration may be made, however, with,, for example, a minimum 
concentration of at least 4% (w/v), preferably 4-25 % (w/v). The 
formulation may also include appropriate conventional pharmaceutics ally 

20 acceptable excipients, such as polysorbate 80 or those specified in the US 
Pharmacopoeia for human albumin, and diluting water. 

Preferred unit dosage formulations are those containing a daily dose or unit, 
daily sub-dose or an appropriate fraction thereof, of an active ingredient. 

It should be understood that in addition to the ingredients particularly 
25 mentioned above the formulations of this invention may include other 
components conventional in the art having regard to the type of formulation 
in question. 

Thus an agent, composition or albumin ligand of the first, second or ttiird 

aspects of the invention or obtainable by a method of any one of the socth, 
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seventh or eighth aspects of the invention or a polynucleotide ox vector 
according to the fourth aspect of the indention or a cell according to the fifth 
aspect of the invention may be administered to bring about a therapeutically 
beneficial effect to a recipient. By "therapeutically beneficial 55 is included 
the meaning that the effects of a renal disorder, such as nephrotic syndrome 
(NS) or uremia, or a condition associated therewith, are ameliorated. 
Conditions associated with renal disorders include conditions associated 
with the symptoms or renal disorders. Such symptoms include 
hypoalbuminemia, proteinuria, albuminuria, oedema, low plasma volume 
and hyperlipidemia. An example, therefore, of a condition associated with a 
renal disorder, is atherosclerotic cardiovascular disease, which is known to 
be linked to hyperlipidemia. 

Typically agents 9 albumin ligands, compositions, polynucleotides, vectors 
and cells of the invention or a formulation thereof will be used in methods as 
described herein wherein the recipient tias a renal disorder. In one pxeferred 
embodiment the recipient may have nephrotic syndrome. In another 
preferred embodiment the recipient may have uremia. Additionally^ and/or 
alternatively, the recipient may have *a condition associated with a renal 
disorder, such as oedema or atherosclerotic cardiovascular disease. The use 
of agents, albumin ligands, compositions, polynucleotides, vectors axid cells 
of the invention or a formulation thereof in methods as described above can 
thus provide treatment for hypoproteinemia, hypoalbuminemia, proteinuria, 
hyperlipidemia, oedema, and provide a means to maintain plasma colloidal 
pressure and improve oxygen distribution to tissues. 

Nephrotic syndrome is characterised by severe leakiness of the glomerular 
filtration system. Agents or albumin ligands of known molecular weights 
according to the invention may be administered to an individual and the 
molecular weight threshold for leakuxess of the individual's glomerular 
filtration system be determined. Agents or albumin ligands of the indention 
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may be labelled using techniques well know in the art. Following 
administration of the labelled agents or albumin ligands of th_e invention to 
an individual, the step of attempting to detect excretion of the labelled 
agents or albumin ligands may then t>e performed, for example, by analysis 
of the urine of the individual. Agents or albumin ligands administered may 
have same molecular weight as each, other. Alternatively, different sized 
agents or albumin ligands, optionally having diffefent labels corresponding 
to each different size may be administered simultaneously. Detection of 
agents or albumin ligands in, for example, the urine of the individual can 
indicate the molecular weight threshtold for excretion of the individual's 
glomerular filtration system. Of course, if the size of the albu-min ligand is, 
itself, below the molecular weight threshold of the patient's glomerular 
filtration then it will be necessary to determine whether the excreted 
albumin ligand is excreted as a free ligand or when bound to albumin, since 
then only excretion when bound to albumin would be indicative of a 'leaky ' 
glomerular filtration system. Thus agents and albumin ligands of the 
invention may be used in a method of diagnosing conditions associated with 
abnormal glomerular filtration system function, such as NS. 

Accordingly a ninth aspect of the invention provides an agents composition 
or albumin ligand of the first, second or third aspects of the invention or 
obtainable by a method of any one of the sixth, seventh or eighth aspects of 
the invention or a polynucleotide or vector according to the fourth aspect of 
the invention or a cell according to the fifth aspect of the invention for use 
in a method for treatment of the human or animal body by surgery, therapy 
or diagnosis. 

As discussed above, agents, albumin ligands, compositions thereof, 
polynucleotides,, vectors and cells can. be formulated in a manner suitable 
for administration to a recipient. Thrxs, in a tenth aspect of tlie invention, 
there is provided the use of an agent, composition or albumin ligand 
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according to the first, second or third aspect of the invention or obtainable 
by a method of any one of the sixth, seventh or eighth aspects of the 
invention or a polynucleotide or vector according to the fourth aspect of the 
invention or a cell according to tne fifth aspect of the invention in the 
manufacture of a medicament for treating a renal disorder or a condition 
associated therewith. 

The thus formulated medicament may then be administered to the recipient. 
Accordingly, an eleventh aspect of the invention provides a method for 
treating a patient with a renal disorder or a condition associated therewith 
comprising administering to the patient an agent, composition or albumin 
ligand as according to the first, second or third aspects of the invention or 
obtainable by a method of any one of* the sixth, seventh or eighth aspects of 
the invention or a polynucleotide or sector according to the fourth aspect of 
the invention or a cell according to the fifth aspect of the invention in a 
pharmaceutically effective amount and concentration. 

The aforementioned agents, albumin ligands, compositions, polynucleotides, 
vectors and cells of the invention or a formulation thereof may be 
administered by any conventional method including oral and parenteral (eg 
subcutaneous or intramuscular) injection. The treatment may consist of a 
single dose or a plurality of doses over a period of time. Although it is 
possible for an agent, albumin ligand, polynucleotide, vector or cell of the 
invention to be administered alone, it is preferable to present it as a 
pharmaceutical formulation, together with one or more acceptable carriers. 

As used herein, the term "pharmaceuti cally effective amount" includes within 

its meaning the optimum amount of agjent, albumin ligand or compositions of 

the invention to be administered to the individual. This can be determined by 

a person skilled in the art taking into account the species, size, age and health 

of the patient or subject. The optimum amount will be the amount that is best 

able to ameliorate the effects of a renal disorder or a condition associated 
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therewith without causing unacceptable levels unwanted side effects, such as 
cytotoxic effects or immune responses. The skilled person will be able to 
determine whether a dose has an unacceptable side effect- The amount of 
agent or composition to be administexed in a single dose is typically from 1 g 
to 200 g, moire typically from 5 g to 1 50 g 5 preferably from 10 g to 100 g. As 
a general proposition, the total pharmaceutical^ effective amount of agent 
administered parenterally, per dose will be in the range of 0.5g/kg to 5 g/kg 
of a patient body- weight. Generally, one dose per day, or every 3 or 7 days, 
is given, effective to maintain the normal amount of albumin in the patient. 

The invention will now be described in more detail by reference to the 
following Figures and Examples wherein: 

Figure 1 shows a plasmid map of plasmid A. 

Figure 2 shows a plasmid map of plasmid B. 

Figure 3 shows a plasmid map of plasmid C. 

Figure 4 shows a plasmid map of plasmid D. 

Figure 5 shows a plasmid map of plasmid E. 

Figure 6 shows a plasmid map of plasmid pAYE639. 

Figure 7 shows a plasmid map of plasmid pAYE439. 

Figure 8 shows a plasmid map of plasmid pAYE466. 

Figure 9 shows a plasmid map of plasmid pAYE640. 

Figure 10 shows a plasmid map of plasmid F. 

Figure 1 1 shows a plasmid map of plasmid G. 

Figure 12 shows a plasmid map of plasmid H. 



34 



WO 2004/083245 



PCT/GB2004/001100 



Figure 13 shows a plasmid map of" plasmid L 
Figure 14 shows a plasmid map of plasmid J. 
Figure 15 shows a plasmid map of" plasmid K. 
Figure 16 shows a plasmid map of" plasmid L. 
5 Example 1 

SEQ ID NO: 5 shows a DNA sequence encoding an agent according to the 
present invention, comprising: a non-coding region that includes a 5 ? UTR 
from the Saccharomyces cerevisiae PRB1 promoter C$EQ ID NO:l); a 
polynucleotide region encoding an HSA/MF a -l fusion leader sequence as 
10 defined in WO 90/01063 (SEQ ID NO:2); a first codon optimised coding 
region for mature human albumin fused to a second codon optimised coding 
region for mature human albumin (both SEQ ID NO: 3) and translation 
termination sites (SEQ ID NO:4). 

Such DNA sequences are obtainable from Genosys, Inc (Cambridge, UK) in 
15 the foxm of overlapping single-stranded oligonucleotides. 

SEQ ID NO: 5 is synthesised as a Sad - HindUI DNA fragment and cloned 
into ttie Sacl - Hindlll sites of plasmid pBSSK- (Stratagene Europe, P.O. 
Box 1 2085, Amsterdam, The Netherlands), as plasmid A. (Figure 1). 

The Saccharomyces cerevisiae JPRB1 promoter is isolated from yeast 
20 genomic DNA by PCR using two single stranded oligoirucleotides PRBJM1 
(SEQ ID NO:6) and PRBJM3 (SEQ ID NO:7). 

The PCR conditions are 40 cycles of 94°C for 30 seconds, 50°C for 40 
seconds, 72°C for 120 seconds, followed by 72°C for 6O0 seconds, followed 
by a 4°C hold. The 0.8 lkb DNA. fragment is digested with both Notl and 
25 Hin&Yll and ligated into pBSTH-, described in WO 97/24445, similarly 
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digested with Notl and /fmdIII, to create plasmid B (Figure 2). Plasmid IB 
was digested with Hindlll and BamUl and Heated with the 0.481cb 
&indLIVBamHI ADH1 terminator DNA fragment from pAYE44-0 
previously disclosed in WO 00/44772, so as to create plasmid C (Figure 3) . 

5 Tlie 3.6kb Hin&lll DNA fragment of SEQ ID NO:5 was cloned into tfcie 
unique Hin&lll site of plasmid C to create plasmid D, which can be shown 
to contain the appropriately sized Hin&lll DNA fragment of SEQ ID NO: 5 
between the PRB1 promoter and the ADH1 teirminator in the correct 
orientation for expression from the PRB1 promoter (Figure 4). 

10 Plasmid D is digested to completion with Noel and the Notl PRR 1 
promoter/£/mdIII DNA fragment of SEQ ID NO: 5 gene/ ! ADH1 terminator 
expression cassette is purified. The Notl,, expression cassette from plasmi d 
E> is ligated into Notl linearised pSAC35 <Sleep et al. (1991}, 
Bio/technology 9: 183-187), which is previously treated with calf intestinal 

15 phosphatase (CIP) to create plasmid E (Figure 5). IPlasmid E can be showoi 
to contain the Notl expression cassette inserted into "the Notl site of pSAC3 5 
and orientated so that the expression of the fusion gene is away from th_e 
LEU2 auxotrophic marker and toward the 2)um origim of replication. 

A yeast strain is transformed to leucine prototrophy with plasmid E by th_e 
20 method described by Hinnen et al, (1978) P.IsT.A.S. 75, 1929. Th_e 
transformants are patched out onto Buffered Minimal Medium (BMIVl, 
described by Kerry- Williams, S.M. et al. (199S) Yeast 14, 161-16^) 
containing 2% (w/v) glucose (BMMD) and incubated at 30°C until grown 
su-fficiently for further analysis. The productivity of* albumin fusion protein 
25 by the transformants is analysed from lOmL YEP Q% (w/v) yeast extract; 
2°A> (w/v) bacto peptone) containing 2% (w/v) glucose (YEPD) and BMMD 
shake flask culture (30oC, 2O0rpm, 72hr) by rocket immunoelectrophoresis 
of cell free culture supernatant. 
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A stock master cell culture of transformants demonstrating acceptable^ levels 
of albumin fusion protein production is used to prepare running stocks 
(working cell bank) of process yeast suitable for the preparation of shake 
flask cultures by freezing aliquots of the culture in the presence of 20% 
5 (w/v) trehalose. 

The fermentation is essentially the same as is described in WO 00/44772 
which is incorporated herein by reference. 

The centrate from the fermentation is [prepared, or conditioned, for 
chromatography on a cation exchange matrix essentially as described in 

10 WO 00/44772. The purification process comprises the following steps: 
cation exchange chromatography; anion excliange chromatography; affinity 
chromatography; ultrafiltration and diafiltration; a second affinity 
chromatography step; ultrafiltration and diafiltration; a second cation 
exchange chromatography step; and a second anion exchange 

15 chromatography step essentially as described in WO 00/44772. Preferably, 
these purification processes are followed by final ultrafiltration/diafiktration 
followed by a formulation step including the: addition of water for inj ection 
in order to achieve the desired protein concentration, e.g. 200 g/X, the 
addition of known, albumin stabilisers like sodium octanoate ^md/or 

20 polysorbate 80, the addition of a solute (e.g. NaCl) to achieve isotonicity 
with the blood of the recipient, and adjusting the pH to physiological 
compatibility, e.g. pH 7.0, and/or placing: of the solution into zl final 
container. 

Example 2 

25 SEQ ID No 8 shows a DNA sequence that comprises: a non-coding xegion 
that includes a 5 1 UXR from the Saccharomyces cerevisiae PRB1 promoter; 
a polynucleotide region encoding a HSA/MJFce-1 fusion leader sequence; a 
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codon optimised coding region for mature human albumin and translation 
termination sites. 

The DNA. sequence was synthesised by Genosys, Inc (Canibridge, UK) 
from overlapping single-stranded oligonucleotides as a 1.865kb Sacl - 
Hindlll E>JSTA fragment cloned into the Sacl - Hindlll sites of plasmid 
pBSSK- (Stratagene Europe, P.O. Box 12085, Amsterdam, The 
Netherlands), as plasmid pAYE639 (Figure 6). 

The Saccharomyces cerevisiae PRB7 promoter was isolated from yeast 
genomic DNA by PCR using two single stranded oligonucleotides PRBJM1 
(SEQ ID NTO:9) and PRBJM3 (SEQ IE> NO: 10). 

The PCR conditions 40 cycles of 94°C for 30 seconds, 50°C for 40 seconds, 
72°C for 1 20 seconds, followed by 72 °C for 600 seconds, followed by a 4 
°C hold. The 0.8 lkb DNA fragment was digested with both Notl and 
Hindlll and ligated into pBST+, described in WO 97/24445, similarly 
digested with Notl and Hindlll, to cxeate plasmid pAYE439 (Figure 7). 
Plasmid pAYE439 was digested with Jlindlll and BaniKl and ligated with 
the 0.48ko Hindlll/ BamBI ADHl terminator DNA fragment from 
pAYE440 previously disclosed in WO 00/44772, so as to create plasmid 
pAYE466 (Figure 8). 

A 1.865kb Hindlll DNA fragment of SEQ ID No 7 was cloned into the 
unique Hindlll site of plasmid pAY"E466 to create plasmid pAYE640, 
which was shown to contain the 1 .8651cb Hindlll DNA fragment of SEQ ID 
No 26 between the PRBl promoter and the ADHl terminator in the correct 
orientation for expression from the PRBl promoter (Figure 9). 

Plasmid pA.YE640 contains the yeast PRBl promoter and the y-east ADHl 
terminator providing appropriate transcription promoter and transcription 
terminator sequences. Plasmid pAYE<540 was digested to completion with 
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the restriction enzyme AfUI and partially digested wrth the restriction 
enzyme Hindlll and the 1.90kb DTNA fragment comprising the 3' end of the 
yeast PUBl promoter and the rHA coding sequence was isolated. Plasmid 
pDB2241 as described in patent application WO 00/44772, was digested 
with AjTil/ Hindlll and the 4.3 lkb DNA fragment comprising the 5 ! end of 
the yeast PRB1 promoter and the ;yeast ADH1 terminator %vas isolated. The 
4/?n/i/z/^dIII"DNA fragment from pAYE640 was then, cloned into the 
AfllVHiTtdLlI pDB2241 vector DNA fragment to create the plasmid F. 
Plasmid F was digested to completion with Pacl/Xhol and the 6.19kb 
fragment isolated, the recessed ends were blunt ended with T4 DNA 
polymerase and dNTPs, and religated to generate plasmid G. Plasmid G 
was linearised with Clal, the recessed ends were blunt ended with T4 DNA 
polymerase and dNTPs, and religated to generate plasmid H. Plasmid H 
was linearised with Bhtl, the recessed ends were blunt ended with T4 DNA 
polymerase and dNTPs, and religated to generate plasmid L Plasmid I was 
digested to completion with B7?tgBl/Bglll, the 6.96kb> DNA fragment 
isolated and ligated to one of two double stranded oligonucleotide linkers, 
VC053 (SEQ ID NO:11)/VC054 (SEQ ID NO: 12) and VC057 (SEQ ID 
NO:13)/VC058 (SEQ ID NO:14) to create plasmid J. 

The recombinant albumin expression vector pDB2243 has been described 
previously in patent application "WO 00/44772. Plasmid pDB2243 was 
digested to completion with Sphl and Bsu36l and the 6.00k:b DNA fragment 
containing the yeast PRB1 promoter, most of a human albumin -cDNA and 
part of the yeast ADH1 terminator- was isolated. Plasmid J was digested to 
completion with Sphl and Agel and L93kb DNA fragment containing the 
synthetio albumin gene and part of the yeast ADH1 terminator was isolated. 
A double stranded Bsu36l-Agel DNA linker was formed "by annealing two 
synthetio oligonucleotides having the sequences of SEQ ID NO: 15 and SEQ 
ID NO: 16. 
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Plasmid K, which contained an albumin dimer ge:ne, was created by ligating 
the 6.00kb Sphl/Bsu36l DNA fragment from pI>B2243, with the synthetic 
double stranded Bsui6VAge\ DNA linker and thie 1.93kb SphVAgel DNA 
fragment from plasmid J. 

5 Plasmid K was digested to completion with JVotI and the Notl PRB1 
promoter/albumin dimer geno/ADHl terminator expression cassette is 
purified. The Notl albumixi dimer expression cassette from plasmid K is 
ligated into Notl linearised pSAC35 (Sleep et al. (1991), Bio/technology 9: 
183-187), which is previously treated with calf intestinal phosphatase (CIP) 

10 to create plasmid L. Plasmid L can be shown to contain the Notl expression 
cassette inserted into the Motl site of pSAC35 and orientated so that the 
expression of the fusion gene is away from the JLEU2 auxotrophic marker 
and toward the 2p,m origin of replication. The sequence of the fusion gene 
in plasmid L is given as SEQ ID NO: 17. 

15 A yeast strain was transformed with plasmid L, the transformant fermented 
to produce an albumin dimer, and albumin dimer purified as described in 
Example 1 above. 

Sequence Listing 

SEQ ID NO:l : 5 9 UTR from Saccharomyces cere-visiae 
20 AAGCTTAACCTAATTCTAACAAGCAAAG 

SEQ ID NO:2: HSA/MF a l fusion leader sequence 

ATGAAGTGGGTTTCTTTCATTTCCTTGTTGTTCTTGTTCTCCTCTG 
CTTACTCTAGATCTTTGGATAAGAGA 

SEQ ID NO:3: Codon optimised coding region for mature human albumin 
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G ACGCTC AC A AGTC CGAAGTCGCTC AC AGATTCAAGGACTTG GG 

TGAAGAAAACTTCA.AGGCTTTGGTCTTGATCGCTTTCGCTCAA.TA 

CXTGCAACAATGTCCATTCGAAGATCACGTCAAGTTGGTCAACG 

A^GTTACCGAATTCGCTAAGACTTGTGXTGCTGACGAATCTGCTG 

AAAACTGTGACAAGTCCTTGCACACCTTGTTCGGTGATAAGTTGT 

GXACTGTTGCTACCXTGAGAGAAACCXACGGTGAAATGGCTGAC 

TGTTGTGCTAAGCAAGAACCAGAAAGAsAACGAATGTTTCTTGCA 

ACACAAGGACGACAACCCAAACTTGCCAAGATTGGTTAGACCAG 

A^GTTGACGTCATGTGTACTGCTTTCCAGGACAACGAAGAAACC 

TXCTTGAAGAAGTACTTGTACGAAATTGCTAGAAGACACCCATA 

CXTCTACGCTCCAGAATTGTTGTTCTTCGCTAAGAGATACAAGGC 

TGCTTTCACCGAATGTTGTCAAGCTGCXGATAAGGCTGCTTGXTT 

GXTGCCAAAGTTGGATGAATTGAGAGAXGAAGGTAAGGCTTCTT 

CCGCTAAGCAAAGATTGAAGTGTGCTTCCTTGCAAAAGTTCGGT 

GAAAGAGCTTTCAAGGCTTGGGCTGTCGCTAGATTGTCTCAAAG 

AXTCCCAAAGGCTGAATTCGCTGAAGTXTCTAAGTTGGTTACXGA 

CXTGACTAAGGTTCACACTGAATGTTGXCACGGTGACTTGTTGGA 

AXGTGCTGATGACAGAGCTGACTTGGCXAAGTACATCTGTGAAA 

ACCAAGACTCTATCTCTTCCAAGTTGAAGGAATGTTGTGAAAAG 

CCATTGTTGGAAAAGTCTCACTGTATTGCTGAAGTTGAAAACGAT 

GAAATGCCAGCTGACTTGCCATCTTTGGCTGCTGACTTCGTTGAA 

TCTAAGGACGTTTGXAAGAACTACGCTGAAGCTAAGGACGTCTT 

CXTGGGTATGTTCTXGTACGAATACGCXAGAAGACACCCAGACTA 

CXCCGTTGTCTTGTXGTTGAGATTGGCTAAGACCTACGAAACXAC 

CXTGGAAAAGTGTTGTGCTGCTGCTGACCCACACGAATGTTACGC 

XAAGGTTTTCGATGAATTCAAGCCATTGGTCGAAGAACCACAAA 

ACTTGATCAAGCAAAACTGTGAATTGTXCGAACAATTGGGTGAA 

TACAAGTTCCAAAACGCTTTGTTGGTTAGATACACTAAGAAGGTC 

CCACAAGTCTCCACCCCAACTTTGGTTGAAGTCTCTAGAAACXTG 

GGTAAGGTCGGTTCTAAGTGTTGTAAGCACCCAGAAGCTAAGAG 
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AATGCCATGTGCXGAAGATTACTTGXCCGTCGTTTTGAACCAATT 

GTGTGTTTTGCACGAAAAGACCCCAGTCTCTGATAGAGTCACCA 

AGTGTTGTACTGA^ATCTTTGGTTAACA-GAAGACCATGTrTCTCTG 

CTTTGGAAGTCGACGAAACTTACGTXCCAAAGGAATTCAACGCT 

GAAACTTTCACCXTCCACGCTGATATCTGTACCTTGTCCG_AAAAG 

GAAAGACAAATT^AAGAAGCAAACTGrCTTTGGTTGAATTG-GTCAA 

GCACAAGCCAAAGGCTACTAAGGAACAATTGAAGGCTGXCATGG 

ATGATTTCGCTGCTTTCGTTGAAAAG-TGTTGTAAGGCTGA.TGATA 

AGGAAACTTGTTXCGCTGAAGAAGGXAAGAAGTTGGTCGCTGCT 

TCCCAAGCTGCTXTGGGTTTG 

SEQ ID NO:4: Translation termination site 

TAATAAGCTT 

SEQ ID NO:5: Fusion construct of Example 1 

AAGCTTAACCTAATTCTAACAAGCAAAG ATGAAGTGGGXTTCT 
XTCATTTCCTTGXTGTTCTTGTTCT<:CTCTGCTTACTCXAGAT 

CTTTGGATAAGA.GAGACGCTCACAi^GTCCGAAGT 

ATTCAAG„GACTTGGGT 

CGCTTTCGCTCAA.TACTTGCAAC 

CAAGTTGGTCAACGAAGTTACCGAA 

XGACGAATCTGCXGAAAACTGTG 

GGGXGATAAGTT.G^ 

XGAAATGGCTGACTGTXGTGCXAA 

AATGTTTCTTG„CAACAC.AAGGA 

XTGGXTAGACCAGAAGTTGAC^ 

AACjGAAGAAACCTTCTTGA 

AAGACACCCATA5QTTCTACGCTC 

GAGAXAC.AAGGCTG^ 

AGGCTGCXTGTTXGXXGCCAAAGTX 
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GGTAAGGCTTCTTCC 
CAAM.GTTCGGXGAAAGA^ 

ATTGTCTCAA4GAXTCCC 

GTTGGTTACTG^CTTGACTAAGGTTC 

TGACTTGTTGGAvAT 

CATCTGTGAAAA.CCAAGACTCTATCXCTTCCAAGTTGAA.GGAATG 

— — — — — — — — ——— — — »»^»— « — • — — — « ■» — — — ■» — * ■ m P • — ^ ~ ~ — "* — —— — — — — — — — — ■ ■ »• — »»■•—•— — ■►» — — — » — MM ^— — —————————— •* ^ — ••••■•••^w — — — — — — — » — — —-^ «■ ~ "* — » — — — — — — — — — — —— — — — — — — 

TTGTGAAAAGCCATTGTTGGAAMG 

TGAAAACGATGAAATGCCAGCTGACTTGCCATCTTTGGCTGCTGA 

•»——————• — b — — _ — «- — " — — — — — — — — — —«»■•»» — v — — — ^ m m — — — «»» — — — — — — — — •»•< — —— ■»« — »•» — ». „ — ■»— — —»•■ — »— » — —————————« b — — — — — — — * ' ^ m — — — — — — w — — — — — — — —————— 

CXTCGTTGAATCTAAGGACGTTTCT 
GGACGTCTTCTXGGGTATGTTCTTCT 
CCCAGACTACTCCGTTGTCTTGTT 
CGAAACTACCXXGGAAAAGTGTTCT 

AATGTTACGCTA^AGGTTTTCGATGAAk.TTCAAGCCATTGGTCGAAG 

k — » M « * H — — — — — — — —» — —— —— —— — —— ^— «* ^ — — — —— —— — — — — —— — — — — — — — —— —— — —— —— —— — — —— —— — ** — — — ™ — — — — — —— —— — — — — — —— — —— — — —— — — —— —— »— —— — — — — — ■ — — —— — — — — — — — ^ — — — — ™ — — » * 

AACC AC AAA ACXTG^XQ AAGC CTGTGAAXXGXT C OA AC AA 

XXGGGTGAATACAAGTTCC^^ 

AAGAAGGTCCCACAAGTCTCCAC 

AGAAACXXGGGXAAGGTCGGTTCTA 

AGCTAA.GAGAATGCCATGTGCTG 

.GAACC.AATXGXGXGXXTTGCAC 

AGTCACCAAGTGTTGXACXGAATCTXXG^^ 
XTTCTCXGCXTIGGAAGTC 

CAACGCXGAAACTTXCACCTXCCACG 

CGAAAAG^GAAAGACA^ 

XGGTCAAGCAC^^GCCAAAGGCT 

GTCATGGATGAXXTCGCTGCTT 

GATGATAAGGA:^ 

CGCXGCXXCCCA^GCT 

AGTCGCTCACAGATTCAAGGACTTGGGTGAAGAAAACTTCAAGG 
CTTTGGTCTTGATCGCTTTCGCTCAATACTTGCAACAATGTCCATT 
CG A AG ATC AC GXC AAGTTGGTC AAC GA AGTTACCG A ATTC G CT A 
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agacttgxgttgctgacgaatctgctgaaaactgtg^acaagtcct 

tgcacaccttgttcggtgataagttgtgtactgttgctaccttga 

gagaaac ctacggtgaaatggct gactgttgtgcta_agcaagaa 

ccagaaagaaacgaatgtttcttgcaacacaaggacgacaaccc 

aaacttg c c a agattggtt agac c ag aagttg acgt c atgtgt a 

ctgctttccacgacaacgaagaa-accttcttgaaga_agtacttgt 

acgaaatxgctagaagacacccaxacttctacgctccagaattgt 

tgttcttcgctaagagatacaaggctgctttcaccgaatgttgtc 

aagctgcxgataaggctgcttgtxtgttgccaaagtxggatgaat 

tgagagacgaaggtaaggcttcttccgctaagcaaavgattgaag 

tgtgcttccttgcaaaagttcggxgaaagagctttcaaggcttgg 

gctgtcgctagattgtctcaaagattcccaaaggctgaattcgct 

gaagtttctaagttggttactgacttgactaaggttcacactgaa 

tgttgtca.cggtgacttgttggaa.tgtgctgatgaca.gagctgac 

ttggctaa.gtacatctgtgaaaaccaagactctatctcttccaag 

ttgaagg^aatgttgtgaaaagccattgttggaaaagrtctcactg 

tattgctgaagttgaaaacgatg^aaatgccagctga-cttgccat 

ctttggcxgctgacttcgttgaatctaaggacgtttgrtaagaact 

acgctga^gctaaggacgtcttcxtgggtatgttctxgtacgaat 

acgctag^aagacacccagactactccgttgtcttgtxgttgagat 

tggctaagacctacgaaactaccttggaaaagtgttotgctgct 

gctgacccacacgaatgttacgcxaaggttttcgatgaattcaag 

ccattggxcgaagaaccacaaaa.cttgatcaagcaavaactgtga 

attgttcgaacaattgggtgaat-acaagttccaaaacgctttgtt 

ggttagaxacactaagaaggtcc cacaagtctccac cccaacttt 

ggttgaagtctctagaaacttgggtaaggtcggttcxaagtgttg 

taagcacccagaagctaagagaa.tgccatgtgctgaa.gattact 

tgtccgtcgttttgaaccaattgxgtgttttgcacgaaaagaccc 

cagtctcxgatagagtcaccaagxgttgtactgaatctttggtta 

acagaagaccatgtttctctgctxtggaagtcgacg^aacttacg 
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TTCCAAAGGAATTCAACGCTGAAACTTTCACCTXCCACGCTGATA 
TCTGrTACCTTGTCCGAAAAGGAAAGACAAATTA^AGAAGCAAACT 
GCTTTGGTTGAATTGGTCAAGCACAAGCCAAAGGCTACTAAGGA 
ACAATTGAAGGCTGTCATGGAlTGATTTCGCTGCXTTCGTTGAAAA 

gtgttgtaaggctgatgataaggaaacttgtttcgctgaagaag 

GTAAGAAGTTGGTCGCTGCTTTCCCAAGCTGCTTTGGGTTTG TAAT 
AAGOTT 

Key: 5 ' UTR from Saccharomyces cerevisiae- single underlined 
HSA/MF a - 1 fusion leader s equence — bold 
First codon optimised HSA coding region — dashe<i underline 
Second codon optimised HSA coding region -no formatting 
Translation termination site — double underline 

SEQ IDNO:6: PRBJM1 

5'-GCATGCGGCCGCCCGTAATGCGGTATCGTGAAAGCG-3' 
SEQ ID NO:7: PRBJM3 

5 ' -GTTAGAATTAGGTTAAGCTTGTTTTTTTATTGGr CGATGAA-3 ' 
SEQ ID NO: 8 

ATGAAGTGGGTTTCTTTCATTTCCTTGTTGTTCTTOTTCTCCTCTG 

CTTACTCTAGATCTTTGGATAAGAGAGACGCTCA_CAAGTCCGAA 

GTCGrCTCACAGATTCAAGGACTTGGGTGAAGAAiAACTTCAAGGC 

TTTGGTCTTGATCGCTTTCGCTCAATACTTGCAACAATGTCCATTC 

GAAGrATCACGTCAAGTTGGTCAACGAAGTTACCGAATTCGCTAA 

GACTTGTGTTGCTGACGAATCTGCTGAAAACTGT<jACAAGTCCTT 

GCACACCTTGTTCGGTGATAA.GTTGTGTACTGTTGCTACCTTGAG 
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AGAAACCTACGGTGAAATGGCTGACTGTTGTGCTAAGCAAGAAC 

CAGAAAGAAACGAATOTTTCTTGCAACACAAGGACGACAACCCA 

AACTTGCCAAGATTGGXTAGACCAGAAGTTGACGTCATGTGTACT 

GCTTTCCACGACAACGAAGAAACCTTCTTGA.AGAAGTACTTGTA 

CG.AAATTGCTAGAAGACACCCATACTTCTACGCTCCAGAATTGTT 

GTXCTTC GCTAAG AGAX AC A AGGCTGCTTTC^AC C GAATGTTGTC A 

AGCTGCTGATAAGGCTGCTTGTTTGTTGCCA^AAGTTGGATGAATT 

GAGAGACGAAGGTAAGGCTTCTTCCGCTAAGCAAAGATTGAAGT 

GTGCTTCCTTGCAAAAGTTCGGTGAAAGAGCTTTCAAGGCTTGGG 

CTGTCGCTAGATTGTCTCAAAGATTCCCAAA<jGCTGAATTCGCTG 

AAGTTTCTAAGTTGGTTACTGACTTGACTAAGGTTCACACTGAAT 

GTXGTCACGGTGACTTGTTGGAATGTGCTGAXGACAGAGCTGACT 

TGGCTAAGTACATCTGTGAAAACCAAGACTCTATCTCTTCCAAGT 

TGAAGGAATGTTGTGA-AAAGCCATTGTTGGAAAAGTCTCACTGT 

ATXGCTGAAGTTGAAAA.CGATGAAATGCCAGCTGACTTGCCATC 

TTXGGCTGCTGACTTCGrTTGAATCTAAGGACGTTTGTAAGAACTA 

CGCTGAAGCTAAGGACGTCTTCTTGGGTATGTTCTTGTACGAATA 

CGCTAGAAGACACCCAGACTACTCCGTTGTCTTGTTGTTGAGATT 

GGCTAAGACCTACGAAACTACCTTGGAAAAGTGTTGTGCTGCTG 

CTGACCCACACGAATGXTACGCTAAGGTTTTOGATGAATTCAAGC 

CAXTGGTCGAAGAACGACAAAACTTGATCAAlGCAAAACTGTGAA 

TTGTTCGAACAATTGGGTGAATACAAGTTCC-AAAACGCTTTGTTG 

GTXAGATACACTAAGAAGGTCCCACAAGTCXCCACCCCAACTTTG 

GTXGAAGTCTCTAGAAACTTGGGTAAGGTCGGTTCTAAGTGTTGT 

AAGCACCCAGAAGCTAAGAGAATGCCATGTGCTGAAGATTACTT 

GTCCGTCGTTTTGAACCAATTGTGTGTTTTGCACGAAAAGACCCC 

AGXCTCTGATAGAGTCA.CCAAGTGTTGTACTGAATCTTTGGTTAA 

C AG A AG AC C ATGTTTCXCTG CTTTGGA AGTC GACGAA ACTT AC GT 

TCCAAAGGAATTCAACGCTGAAACTTTCACCTTCCACGCTGATAT 

CTGTACCTTGTCCGAAAAGGAAAGACAAATXAAGAAGCAAACTG 
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CTTTGGTTGAAXTGGTCAAGCACAAGCCAAAGGCTACTAAGGAA 
CAATTGAAGGCTGTCATGGATGATTTCGCTGCTTTCGTTGAAAA.G 
TGTTGTAAGGCTGATGATAAGGAAACTTGTTTCGCTGAAGAAGG 
TAAGAAGTTGGTCGCTGCTTCCCAAGGTGCTTTGGGTTTG 

SEQ ID NO:9: PFCBJM1 

5 ' -GCATGCGGCCGCCCGTAATGCGGTATCGTGAAAGCG-3 ' 
SEQ ID NO: 10: PRBJM3 

5 ' -GTTAG AATT A.GGTTAAGCTTGTTTTTTTATTGGCGATGA A- 3 " 
SEQIDNO:ll: VC053 

5 ' -GATCTTTGGA.TAAGAGAGACGCTCACAAGTCCGAAGTCGCTC 
ACCGGT-3' 

SEQ ID NO: 12: VC054 

5 ' -pCCTTGAACC GGTGAGCGACTTCGGA^CTTGTGAGCGTCTCTCT 
TATCCAAA-3' 

SEQ ID NO: 13: VC057 

5 ' -pTCAAGGAC CTAGGTGAGGAAAACTXC AAGGCTTTGGTCTT GA 

TCGCTTTCGCTCAATACTTGCAACAATGrTCCATTCGAAGATCAC- 
3' 

SEQ ID NO: 14: VC058 

5 ' -GTGATCTTCOAATGGACATTGTTGCA_AGTATTGAGCGAAAGCG 
ATCAAGACCAAAGCCTTGAAGTTTTCCTC^lCCTAGGT-3' 

SEQ ID NO: 15 

5 ' -TTAGGCTTAGr ACGCTCACAAGTCCGA^AGTCGCTCA-3 ' 
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SEQIDN0:16 

5'-CCGGTGAGCGACTTCGGACTTGTXxAGCGTCTAAGCC-3' 
SEQ ID NO: 17 : Fusion construct of Example 2 

AAGCTAAACCTAATTCTAACAAGC^AAAGA TGAAGTGGGTAAGC 

TTTATTTCCCTTCTTTTTCTCTTT^GCTCGGCTTATTCCAGGA 

GCTTGGATA.AAAGAGATGCACAG^ 

GTTTAAAGATTTGTC 

TTGCCTTTGCTCAGTATCTTCAGCAOT 

TAAAATTAGiTGAATGAAGTAACTG 

GCTGATGAGTCA 

.TTTGGAGAC ; ^AAATTATGCACACT 

GGTGAAATGGCTGACXGCT^ 

TGAATGCTTCTTGCAACACAAAGAXGA 

GATXG.GTGAjGACCAGAGGTTG 

ACAATGAAGrAGACATTTTTGAAAA_AATACTTATATGAAA.TTGCC 

AGAAGACATCCTTACTTTT^ 

AAAGGTATA^AGCTGCTTTTACAG^ 

AAAGC.TGCCTGCCXGXTGCCAAA 

AGGGAAGGCTTCGTCTGCCAAAC 

TCCAAAAATTTGGAGAAAGAGCTT^ 

.CGCCTGAGCCAGAGATTTCCCM.AG 

AAGTTAGTGACAGATCTTACCAAAOTCCACACGGAATGCTGCCA 

TGGAGATCTGCTTGAATGTGCTGAXGACAGGGCGGACCTTGCCA 

AGTATATCTGTGAAAATCAAGATTCGAT 

GAATGCTGTGAAAAACC 

.CGAAGTGGA^AATGATGAGATG^C 

CTGCTGATTXTGTTG 

AGGCAAAGGATGTCTXCCT 

GAAGGCATCCX.GATTA 
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AGACATATGAAACCACTC^ 

CCTCATGA^TGCTATGCCAAAGT 

GTGGAAGAGCCTCAGAATTX 

GAGCAGCTXGGAGAGTAC 

TTACACCA^GAAAGTACC 

AGGTCTCA^GAAACCTAGG 

CATCCTGA^GCAAAAAGAATGCC_CT 

.CGTGGTCCT^GAACCAGTTATCT 

TAAGTGACAGAGTCACCAAATGCTG^ 

AGGCGACCATG„CTTTTCAGCTCTGG 

.CCCAAAGAGTTTAATGCTGAAAC 

TGCACACTrXCTGAGAAGGAGA 

ACTTGXTGAGCTCGTGAAA 

AACTGAMGC„TGTTATGGATGATXTC„GCA 

GCTGCAAGGCTGACGATA^ 

AAAAAACTXGTTGCTGCAAGTCA^ 

CACAAGTCCGAAGTCGCTCACCGGTTCAAGGACCTAGGTGAGGA 

AAACTTCAA.GGCTTTGGTCTTGATCGCTTTCGCTCAATACTTGCA 

ACAATGTCCATTCGAAGATCACGTCAAGTTGGTCAA.CGAAGTTA 

CCGAATTCGCTAAGACTTGTGTTGCTGACGAATCTGCTGAAAACT 

GTGACAAGXCCTTGCACACCTTGXTCGGTGATAAGTTGTGTACTG 

TTGCTACCTTGAGAGAAACCTACGGTGAAATGGCTGACTGTTGTG 

CTAAGCAAGAACCAGAAAGAAACGAATGTTTCTTGCAACACAAG 

GACGACAACCCAAACTTGCCAAGATTGGTTAGACGAGAAGTTGA 

CGTCATGTGrTACTGCTTTCCACGACAACGAAGAAACCTTCTTGAA 

GAAGTACTXGTACGAAATTGCTAGAAGACACCCATACTTCTACG 

CTCCAGAAXTGTTGTTCTTCGCTAAGAGATACAAGG-CTGCTTTCA 

CCGAATGTXGTCAAGCTGCTGATAAGGCTGCTTGTTXGTTGCCAA 

AGTTGGATG AATTGAGAGACGAA GGT AAGGCTTCTXCCGCTAAG 

CAAAGATTGAAGTGTGCTTCCTTGCAAAAGTTCGGXGAAAGAGC 
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TTTCAAGGCTTGGGCTGTCGCTAGATTGTCTCAAAGATTCCCAAA 

GGCTGAA.TTCGCTGAAGTTTCTAAGTTGGTTACXGACTTGACTAA 

GGTTCACACTGAATGTTGTCACGGTGACTTGTTGGAATGTGCTGA 

TGACAGAGCTGACTTGGCTAAGTACATCTGTGAAAACCAAGACT 

CTATCTCTTCCAAGTTGAAGGAATGTTGTGAAA^AGCCATTGTTGG 

AAAAGTCTCACTGTATTGCTGAAGTTGAAAACG_ATGAAATGCCA 

GCTGACTTGCCATCTTTGGCTGrCTGACTTCGTTGAATCTAAGGAC 

GTTTGTAAGAACTACGCTGAAGCTAAGGACGTCTTCTTGGGTATG 

TTCTTGTA.CGAATACGCTAGAAGACACCCAGACTACTCCGTTGTC 

TTGTTGTXGAGATTGGCTAAGAGCTACGAAACTACCTTGGAAAA 

GTGTTGTGCTGCTGCTGACCCA.CACGAATGTTACGCTAAGGTTTT 

CGATGAATTCAAGCCATTGGTCGAAGAACCACA^AAACTTGATCA 

AGCAAAA.CTGTGAATTGTTCGAACAATTGGGTG-AATACAAGTTC 

CAAAACGrCTTTGTTGGTTAGAXACACTAAGAAGCrTCCCACAAGT 

CTCCACCCCAACTTTGGTTGAAGTCTCTAGAAACTTGGGTAAGGT 

CGGTTCTAAGTGTTGTAAGCACCCAGAAGCTAAOAGAATGCCAT 

GTGCTGAAGATTACTTGTCCGXCGTTTTGAACCA^ATTGTGTGTTTT 

GC ACGAAAAG AC C CC AGTCTC TG AT AG AGTC AC CAAGTGTTGTA 

CTGAATCXTTGGTTAACAGAAGACCATGTTTCTCTGCTTTGGAAG 

TCGACGAAACTTACGTTCCAAAGGAATTCAACGCTGAAACTTTC 

ACCTTCCACGCTGATATCTGTA-CCTTGTCCGAAA^AGGAAAGACA 

AATTAAGAAGCAAACTGCTTTGGTTGAATTGGTCAAGCACAAGC 

CAAAGGCTACTAAGGAACAATTGAAGGCTGTCAJTGGATGATTTC 

GCTGCTTXCGTTGAAAAGTGTXGTAAGGCTGATGATAAGGAAAC 

TTGTTTCGCTGAAGAAGGTAAGAAGTTGGTCGCXGCTTCCCAAGC 
TGCTTTGGGTTTG TAATAAGCTT 

Key: 5' UXR from Saccharomyces cerevisiae- single underlined 

HS A/MF a - 1 fusion leader sequence — bold 

Native HSA cDNA coding region — dashed underline 
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First codon optimised HSA coding region -mo formatting 
Translation termination site — double underline 
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CLAIMS 

1 . An agent having a greater half-life than naturally produced albumin 
in a patient with nephxotic syndrome, the agent comprising an albuxnin-like 

5 first polypeptide boixnd to a second polypeptide, wherein the second 
polypeptide, when "bound to the albumin-like first polypeptide, is 
therapeutically inert and wherein if the agent consists of two albumin 
molecules, then they are covalently joined to one another other thajti solely 
by means of one or more cysteine-cysteine disulphide bridges. 

10 

2. A pharmaceutical composition comprising a pharmaceaitically 
acceptable carrier or diluent and an agent Having a greater half-life than 
naturally produced albumin in a patient with nephrotic syndrome, tihe agent 
comprising an albumin-like first polypeptide bound to a second polypeptide, 

15 wherein the second polypeptide, when bound to the albumin-like first 
polypeptide, is therapeutically inert and wheirein when the agent is a dimer 
of albumin-like polypeptides, more than 3 0% of the albumin-like first 
polypeptide present in the pharmaceutical composition is bound to the 
second polypeptide. 

20 

3 . An agent or composition according to Claim 1 or 2 wherein tbe agent 
is at least 80 kDa in size. 

4. An agent or composition according to Claim 3 wherein the agent is 
25 about 130 - 135 kDa in size. 

5. An agent or composition according to any preceding claim -wherein 
the second polypeptide is an albumin-like pohypeptide or fragment tbereof. 
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6. An agent or composition according to any one of the preceding 
claims wherein the albumin-like first polypeptide is bound to the second 
polypeptide via a peptide bond. 

7 An albumin ligand comprising an albumin-binding region that is 
capable of specifically binding to alfcumin and having eittter (a) a size of 
from 14 to 200 kDa, or (b) second binding site capable of binding 
specifically to a second polypeptide. 

8. An albumin ligand according to Claim 7 wherein the region that 
specifically binds to albumin and/oir the second binding site capable of 
binding specifically to a bulking partner is an antibody or a fragment 
thereof, such as Fab, Fv, ScFv or dAbs. 

9. An albumin ligand according to Claim 8 wherein the antibody is IgG. 

10. An albumin ligand according to any one of Claims 7 to 9 further 

comprising a second polypeptide bourxd to the albumin-binding region. 

( 

11. An agent, composition or albumin ligand according to Claim 6 or 10 
in which the agent or albumin ligand is a fusion protein. 

12. An agent, composition or albumin ligand according to any one of 
Claims 1 to 5 or 7 to 10 wherein the bond between the alt>umin-like first 
polypeptide or albumin-binding region and the second polypeptide is not a 
peptide bond. 

13. A polynucleotide comprising a sequence selected from : 

(a) a seqxience that encodes a fusion protein as defined in Claim 1 1 ; or 
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(to) a sequence that is suitable for introducing a non-natural epitope or a 
second polypeptide sequence into an albumin gene by homologous 
recombination. 

5 14. A polynucleotide according to Claim 13 which comprises a sequence 
that encodes a fusion protein as defined in Claim 1 1 and further comprising 
a regulatory region operatively linked to the coding sequence. 

15. A vector comprising a polynucleotide as defined in Claim 13 or 14-. 

10 

16. A host cell comprising a polynucleotide according to Claim 13 or 14 
or a vector according to Claim 1 5 . 

17. A method for producing an agent or albixmin ligand as defined in 
15 Claim 11 comprising the steps of growing a cell as defined in Claim 16 and 

harvesting the agent produced by the cell. 

18. A method according to Claim 17 wherein the step of growing the oell 
comprises culturing the cell in a culture medium and the step of harvesting 

20 the agent comprises isolating the agent from the cesll or from the medium. 

19. A method for producing an agent having a greater half- life than 
naturally produced albumin in a patient with nephrotic syndrome, agent 
comprising albumin-like first polypeptide bound to a second polypeptide, 

25 wherein the second polypeptide is therapeutically inert, comprising the steps 
of: 

(a) providing, as a first oomponent, an albumin-like first polypeptide; 
(~b) providing, as a second component, a second polypeptide; and 
(c) contacting the first component with the second component under 
30 conditions suitable to allow the formation of the agent. 
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20. A method for producing an albumin ligand capable of binding to 
albumin to produce a molecule having a greater half-life Chan naturally 
produced alb"umin in a patient with nephrotic syndrome, the albumin ligand 
comprising an albumin-binding region bound to a second polypeptide, 
wherein the second polypeptide is therapeutically inert, comprising the steps 
of: 

(a) providing, as a first component, a molecule comprising an albumin- 
binding region; 

(b) providing, as a second component, the second polypeptide; and 

(c) contacting the first component with the second component under 
conditions suitable to allow the formation of the albumin ligand. 

21. A method for producing a composition comprising producing an 
agent or albixmin ligand by a metho d according to any one of Claims 1 7 to 
20 and fornrulating the agent or albumin ligand with a phaxmaceutically 

> 

acceptable carrier or diluent. 

22. An agent, composition or alTDumin ligand as defined in any one of 
Claims 1 to 1 1 or obtainable by the method of any one of Claims 1 7 to 2 1 , 
or a polynucleotide according to Claim 13 or 14, a vector according to 
Claim 1 5 or a cell according to Claim 1 6 for use in a method for treatment 
of the human or animal body by theirapy or diagnosis. 

23. Use of an agent comprising an albumin-like first polypeptide bound 
to a second polypeptide, wherein the second polypeptide, when bound to the 
albumin-like first polypeptide, is therapeutically inert, or an albumin ligand 
as defined in any one of Claims 7 to 11 or obtainable by the method of any 
one of Claims 17, 18, 20 or 21, a polynucleotide that encodes the agent or 
albumin ligaxid or comprises a sequence that is suitable for introducing a 
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non-natural epitope or a second polypeptide bulking partner into an albumin 
gene by homologous recombination, a vector comprising the polynucleotide 
or a cell comprising the polynucleotide or vector in the manufacture of a 
medicament for treating a renal disorder or a condition associated therewith. 

5 

24. A method for treating a patient with a r-enal disorder or a condition 
associated therewith comprising administerirxg to the patient an agent 
comprising an albumin-like first polypeptide bo~und to a second polypeptide, 
wherein the second polypeptide, when bound to the albumin-like? first 

lO polypeptide, is therapeutically inert, or an albumin ligand as defined in any 
one of Claims 7 to 11 or obtainable by the method of any one of Claims 17, 
18, 20 or 21, a polynucleotide that encodes the agent or albumin ligand or 
comprises a sequence that is suitable for introducing a non-natural epitope 
or a second polypeptide bulking partner into an albumin gene by 

15 homologous recombination, a vector comprising the polynucleotide or a cell 
comprising the polynucleotide or vector in a pharmaceutical^ effective 
amount and concentration. 

25. A use or method according to Claim 23 or 24 wherein the agent is an 
20 agent as defined in any one of Claims 1 to 6 or 1 1 or 12 or obtainable b>y the 

method of any one of Claims 17 to 19 or 2 1 or the polynucleotide is a 
polynucleotide according to Claim 13 or 14, or the vector is a vector 
according to Claim 15 or the cell is a cell according to Claim 16. 

25 26. Use or method according to Claim 24, 25 or 26 wherein the renal 
disorder is nephrotic syndrome or uremia. 

27. A system comprising — 

(a) as a first component, a modified albumin comprising a non- 
30 natural epitope; and 
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(b) as a second component, an albumin ligand which binds 
specifically to the non-natural ligand of the modified albumin. 

28. A system according to Claim 27 wherein the zfirst and/or second 
components are provided in th.e form of composition formulated with a 
pharmaceutical acceptable carrier or diluent. 

29. A system according to Claim 27 or 28 wherein the non-natural 
epitope is a C-terminal or N-terminal extension of the alboimin molecule. 

30. A system according to any one of Claims 27 to 29 for use in a 
method of treatment of the humaxL or animal body by ther~apy or diagnosis. 

31. Use of a system according to any one of Claims 27 to 29 in the 
manufacture of a medicament for the treatment of a renal disorder or a 
condition associated therewith, 

32. A method for treating a patient with a renal disorder or condition 
associated, therewith comprising administering to the patient the first and 
second components of a system as defined by any one of Claims 27 to 29, 
the administration of the first and second components being simultaneous, 
separate or sequential. 
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